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^ °* specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules 
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IDENTIFICATION OF ESSENTIAL GENES IN MICROORGANISMS 

Sequence Listing 

The present application is being filed along with quadruplicate copies of a CD-ROM 
marked "Copy 1 - SEQUENCE LISTING PART," "Copy 2 - SEQUENCE LISTING PART," 
5 "Copy 3 - SEQUENCE LISTING PART," and "CRF" containing a Sequence Listing in electronic 
format. The quadruplicate copies of the CD-ROM each contain a file entitled 
034VPC_final.ST25.txt, created on March 15, 2002, which is 181,323,31 1 bytes in size. 

Back ground of the Invention 
Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 
10 infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 
caused by bacteria finally had been conquered and that markets for new drugs were limited. 
1 5 Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent. The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 
Staphylococcus aureus (staph). This organism is commonly found in our environment and is 
20 responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 
when what are presently considered minor bacterial infections are fatal diseases. 
25 Over-prescription and improper prescription habits by some physicians have caused an 

indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

The bacterial pathogens that have haunted humanity remain, in spite of the development of 
30 modem scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 

Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
35 new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
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an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, an "d the average time from laboratory to patient is 15 years. Improving this process, even 
incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 
5 Newly emerging practices in drug discovery utilize a number of biochemical techniques to 

provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 
against these targets would result in the inactivation of the cell or microorganism. Once a target is 
10 identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 
discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
15 other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 
the target by using computer modeling techniques. Furthermore, in cases where the function of the 
20 target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 
such molecular targets are urgently required. 
25 Escherichia coli represents an excellent model system to understand bacterial biochemistry 

and physiology. The estimated 4288 genes scattered along the 4.6 x 10 6 base pairs of the 
Escherichia coli (E. coli) chromosome offer tremendous promise for the understanding of bacterial 
biochemical processes. In turn, this knowledge will assist in the development of new tools for the 
diagnosis and treatment of bacteria-caused human disease. The entire E. coli genome has been 
30 sequenced, and this body of information holds a tremendous potential for application to the 
discovery and development of new antibiotic compounds. Yet, in spite of this accomplishment, the 
general functions or roles of many of these genes are still unknown. For example, the total number 
of proliferation-required genes contained within the E. coli genome is unknown, but has been 
variously estimated at around 200 to 700 (Armstrong, K.A. and Fan, D.P. Essential Genes in the 
35 metB-malB Region of Escherichia coli K12, 1975, J. Bacteriol. 126: 48-55). 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 

2 
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scalded skin syndmes. Staphylococcus aureus can cause serious systemic infections such as 
osteomyelitis, endocnditis, pneumonia, and septicemia. Staplxylococcus aureus is also a common 
cause of food poianing, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
5 identified, includi* those that are now resistant to all available antibiotics, thereby severely 
limiting the optionsof care available to physicians. 

Pseudomoms aeruginosa is an important Gram negative opportunistic pathogen. It is the 
most common Graanegative found in nosocomial infections. P. aeruginosa is responsible for 16% 
of nosocomial pnemonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
10 wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancermd bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this poup of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 
pathogens respon*le for ventilator-associated pneumonia in intubated patients, with directly 
15 attributable death ntes reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which b responsible for high rates of illness and death. Current antibiotics work poorly 
for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:551-560; 
20 references therein). 

The gram negative enteric bacterial genus, Salmonella, encompasses at least 2 species. One 
of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 
serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
25 that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella 
is a very serious problem. In many developing countries, 5. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 
caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 
30 species" Clin. Lab Med. 19(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some 5. enterica serovars (e.g. Typhimurium) cause a localized infection in the 
gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
35 infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S. enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

3 



WO 02/077183 PCTAJS02/09107 
of virulence in animals and humans. Salmonella is interesting in its ability to localize to ana uivaae 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellular^ in membrane-bound vesicles (Wallis, TS and 
Galyov, EE 2000 'Molecular basis of Salmonella-induced enteritis " Molec. Microb. 36:997-1005; 

5 Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella" Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 152 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

10 The gene products implicated in Salmonella pathogenesis include type three secretion 

systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 
"traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enterica ser. Typhi (see 

15 http://www.sanger.ac.uk/Projects/S_typhi/ for the genome database) and S. enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 
Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram negative enterics such as E. coli and have been a focus of biomedical research for the 

20 last century. 

EnterococciiS faecalis, a Gram positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 
than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 

25 account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 tol5% of endocarditis cases (Huycke, M. M., D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 
intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 

30 and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

Current drug discovery methods involve screening large number of prospective therapeutic 
compounds to identify those that are effective therapeutic agents or that can be optimized to provide 
an effective therapeutic agents. For example, the compounds to be evaluated for therapeutic 

35 activity may be members of a library of compounds generated by combinatorial chemistry or 
members of a library of natural products. 

Unfortunately, current methods are laborious and time consuming and may yield 
compounds which have already been identified or which act on gene products which are already 
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targeted by an existing therapeutic agent. In addition, a large number of compounds have been 
identified which have antimicrobial activity but which cannot be administered to individuals 
suffering from infection due to the fact that their targets are unknown. 

The above reasons underscore the urgency of developing new antibiotics that are effective 
5 against Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium. Accordingly, there is an urgent need for 
more novel methods to identify and characterize bacterial genomic sequences that encode gene 
products involved in proliferation, and are thereby potential new targets for antibiotic development. 
Likewise, there is a need for rapid screening techniques which yield novel compounds or 
10 compounds which act on novel targets as well as a need for methods which permit the identification 
of the target on which a compound with antimicrobial activity acts. 

Prior to the present invention, the discovery of Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Salmonella 
typhimurium genes required for proliferation of the microorganism was a painstaking and slow 
15 process. Rapid screening techniques for identifying novel targets on which novel compounds act 
were undeveloped. While the detection and identification of new cellular drug targets within a 
Escheiichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium cell is key for novel antibiotic development 
and effective treatment, the current methods of drug target discovery available prior to this 
20 invention have required painstaking processes requiring years of effort. 

Sundry of faventjon 
Some aspects of the present invention are described in the numbered paragraphs below. 

1. A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 1-6213, wherein expression of said nucleic acid 

25 inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 
complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is 
30 complementary to at least a portion of a nucleotide sequence of an RNA required for proliferation 

of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a 
sequence of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 
35 1-6213, said fragment selected from the group consisting of fragments comprising at least 10, at 

least 20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ 
ID NOs: 1-6213. 
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6. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides jragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
5 mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, 
Candida kejyr (also called Candida pseudotropicalis) t Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
10 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhal, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
15 Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
20 Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coli. 
25 8. A vector comprising a promoter operably linked to the nucleic acid of any one of 

Paragraphs 1-7. 

9. The vector of Paragraph 8, wherein said promoter is active in a microorganism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdoiferi, 

30 BurkJiolderia cepacia, Burkholderia fungorum, Burkholdeiia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida giulliermondii, Candida Icrusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

35 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibiio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

10 Yersinia pestis and any species falling within the genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

11. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 

15 within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 1-6213. 

12. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
antisense nucleic acid is complementary to a nucleic acid from an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

20 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burklwlderia cepacia, 
Burkliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tomlopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

25 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immiiis, 
Corynebacterium diptheriae, Cryptococcus neoformans t Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio 'vtilnifi6ii£ Temriia Siterocoffiica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

13. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
nucleotide sequence is complementary to a nucleotide sequence of a nucleic acid from an organism 

5 other than E. coli. 

14. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 
SEQ ID NOS.: 6214-42397. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
10 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 

fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213, the nucleotide 
sequences complementary to SEQ ID NOs.: 1-6213 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213 as determined using 
BLASTN version 2.0 with the default parameters. 
15 16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 

obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginal Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi Burkholderia cepacia, Burkholderia fungorwn, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Tondopsis 
20 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae: Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
25 Escherichia coli, Haemophilus influenzae, Helicobacter pylon, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
30 Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
35 Ureaplasma urealyticum, Vibno cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 15, wherein said nucleic acid is obtained from an 
organism other than E. coli. 

8 
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18. A vector comprising a promoter operably linked to a "nucleic acid encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 1-6213. 

19. The vector of Paragraph 1 8, wherein said nucleic acid encoding said polypeptide is 
5 obtained from an organism selected from the group consisting of Acinetobacter baumannii, 

Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burklwlderia cepacia, Burklwlderia fungorum, Burldiolderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida kntsei, 

10 Candida kefyr (also called Candida pseudotropicalis\ Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylon, Histoplasma capsulatum, Klebsiella 

15 pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

20 syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexnen, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 

25 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21. A host cell containing the vector of Paragraph 18. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 
30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 42398- 

78581. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 1-6213, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino 
acid sequence of any one of SEQ ID NOs.: 42398-78581 or a fragment comprising at least 5, at 

5 least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 

10 Aspergillus famigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorwn, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida bitsei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pesiis and any species falling within the genera of any of the above species. 

30 27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 

organism other than E. coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% 
amino acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, or at least 25% 

35 amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 as determined using FASTA version 3.0t78 with the default parameters. 
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29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% 
identity to a polypeptide comprising one of SEQ ID NOs: 42398-78581 or at least 25% identity to a 
fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 
or -more than 60 consecutive amino acids of a polypeptide comprising one of SEQ ED NOs.: 42398- 

5 78581 as determined using FASTA version 3.0t78 with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burldiolderia fungorum, Burkholderia mallei, Campylobacter 

10 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium aceiobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 

15 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberadosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus liaemolyticus, Streptococcus 

25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vtdnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 

30 32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising 
a promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 

35 NOs.: 1-6213 into a ceil. 

34. The method of Paragraph 33, further comprising the step of isolating said 
polypeptide. 
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35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 
is .obtained from an organism selected from the group consisting of Acinetobacter baumannii, 

5 Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata\ Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Jcrusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 

10 pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostiidium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacteriwn diptheriae, 
Cfyptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 

15 Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma geniialium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 

20 Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

25 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 

is obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397. 

30 39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting 

the activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

35 40. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
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Burkholderia jungorum, Burkholderia mallei. Campylobacter jejuni Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
5 Clostridium botulinum, Clostridium difficile. Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae. Enterococcus 
faecalis. Enterococcus faecium, Escherichia coli, Haemophilus influenzae. Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhal. Mycobacterium avium, Mycobacterium bovis, 
10 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
15 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus nutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
20 41. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism 
other than E. coli. 

43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 
25 comprising a sequence selected from the group consisting of SEQ ED NOs.: 42398-7858 1 . 

44. A method for identifying a compound which influences the activity of a gene 
product required for proliferation, said gene product comprising a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, said method' comprising: 

30 contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella periussis, Borrelia burgdorferi, 

35 Burkholderia cepacia, Burkholderia fungorum. Burklwlderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis. Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

13 



WO 02/077183 PCT/US02/09107 

Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
5 Listeria monocytogenes, Moraxella catarrhal, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis t Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
10 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio par ahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
15 Yersinia pestis and any species falling within the genera of any of the above species. 

46. The method of Paragraph 44, wherein said gene product is from an organism other 
than E. coli. 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

20 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
• activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
25 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

30 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

35 78581. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation, said gene product comprising a 
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gene product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
5 compound or nucleic acid; and 

(b) measuring an activity of said target. 

58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Bonelia burgdorferi, 

10 Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans. Candida glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

15 Coccidioides iinmitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

20 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

25 Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Sti-eptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
30 other than E. colt 

60. The method of Paragraph 57, wherein said gene product is from an organism other 
than E. colL 

61. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

35 62. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

and said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
transcription of said gene. 
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64. Hie method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
5 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 

SEQIDNOs.: 42398-78581. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 6214-42397. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

10 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
1 5 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
whether said compound inhibits the growth of said sensitized cell to a greater extent than said 
compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

25 71. The method of Paragraph 68, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase. 
30 negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the 
group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fwnigatus, 

35 Bacillus anthracis, Bacteroides fi-agilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burlcholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
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Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immMs, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

5 Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

15 urealyticum, Vibrio cholerae, Vibrio par ahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other 
than E. coli. 

20 78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

79. The method of Paragraph 68, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

25 80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 

optical density of a culture growth solution. 

8 1 . The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

30 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

85. A compound identified using the method of Paragraph 68. 

86. A method for inhibiting cellular proliferation comprising introducing an effective 
35 amount of a compound with activity against a gene whose activity or expression is inhibited by an 

antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
5 SEQ ID NOs.: 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

least 50 ormore than51 consecutive nucleotides of one ofSEQIDNOs.: 1-6213. 

89. The method of Paragraph 86, wherein said population is a population of Gram 
positive bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
10 selected from the group consisting of a population of Staphylococcus species, Streptococcus 

species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 

Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a 
1 5 bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

aureus RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 

20 burgdorferi, Burkholderia cepacia, Burldiolderia fiingorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata\ Candida tropicalis, 
Candida parapsilosis, Candida guilliennondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

25 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vidgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Sliigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

18 
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94. The method of Paragraph 86, wherein said population is a population of an 

organism other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an 

organism other than E. coli. 
5 96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising 

an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
10 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 

proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 20, at least 25, at least 30, at least 50 or more than 
50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

15 100. A method for inhibiting the activity or expression of a gene in an operon required 

for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 1-6213, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

20 101. The method of Paragraph 100, wherein said antisense nucleic acid comprises a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

25 anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fiingoram, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida la-usei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Closfridium acetobutylicum, 

30 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Qyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catairhalis, Mycobacterium avium, Mycobacterium bovis, 

35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella midtocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
5 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than E. 

coli. 

10 105. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 
population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 

15 population. 

107. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

acid such that said promoter directs the transcription of said antisense nucleic acid. 

109. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

25 110. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 
30 112. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by electroporation of said antisense nucleic acid into said cell. 

113. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 

comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 

nucleotides of one of SEQ ID NOs.: 1-6213. 
35 1 14. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 

oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 

20 
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116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

(a) contacting a cell with an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, wherein said cell is a 

5 cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 116, wherein said cell is selected from the group 
10 consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 

species, Clostridium species, and Bacillus species. 

118. The method of Paragraph 116 wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus jumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

15 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

25 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

30 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

1 19. The method of Paragraph 1 16, wherein said cell is not E. coli. 

35 120. The method of Paragraph 116, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 
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121 . A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs. 1-6213 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
10 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
15 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213 or a nucleic acid encoding a homologous 

20 polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 

25 124. The method of Paragraph 121 wherein said step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213 or the complement of said nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213. 

30 125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 

selected from the group consisting of SEQ ID NOs. 1-6213 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

35 fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungomm, Burkliolderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
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pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum t Clostiidium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enierobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

15 urealyticum, Vibrio cholerae, Vibrio par ahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. colL 

20 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
25 antisense nucleic acid to a portion of the operon encoding said homolog. 

131. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contacting the cell with a 
30 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
7S581. 

35 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 6214-42397. 

135. A compound identified using the method of Paragraph 121. 
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136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or a 

5 portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 

obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 

10 137. The method of Paragraph 136, wherein said determining step comprises 

determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
15 consisting of Acinetobacter bawnannii, Anaplasma marginal*, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdoiferi, Burldiolderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

25 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Sti'eptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vuhiificans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coli. 

141 . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 
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(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

5 NOs.: 1-6213, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
10 determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

than said compound inhibits the growth of a nonsensitized cell. 

143. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

15 145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus, 

20 147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

148. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

25 Burlclwlderia fungorwn, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium peijringens, Coccidioides immitis, 

30 Coiynebacterium diptheriae, Ciyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas puiida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 
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typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

149. The method of Paragraph 141, wherein said cell is not an E. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E. coli. 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
10 from an inducible promoter. 

152. The method of Paragraph 141 , further comprising contacting the cell with an agent 
which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 
said antisense nucleic acid is transcribed at a sublethal level. 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 
15 monitoring the optical density of a liquid culture. 

154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
20 product comprises a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 

6214-42397. 

156. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

25 (a) contacting a cell with an agent which reduces the activity or level of a gene 

product required for proliferation of said cell, wherein said gene product is a gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; 
(b) contacting said cell with a compound; and 

30 (c) determining whether said compound reduces proliferation of said contacted cell 

by acting on said gene product. 

158. The method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

35 159. The method of Paragraph 157, wherein said cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
5 Corynebacteriwn diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulaium, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma geniialium, Mycoplasma 

10 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

15 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
160. The method of Paragraph 157, wherein said cell is not an E. coli cell. 

20 161 . The method of Paragraph 157, wherein said gene product is from an organism other 

than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
25 163. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 
30 165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 

mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

35 167. A compound identified using the method of Paragraph 157. 

168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
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whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity of said proliferation-required gene or gene product in a test cell; 
5 (b) contacting said test cell with a compound known to inhibit growth or 

proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
relative to a cell which was not contacted with said compound. 
10 169. The method of Paragraph 168, wherein said determining step comprises 

determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

170. The method of Paragraph 168, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

15 78581. 

171. The method of Paragraph 168, wherein said test cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigates, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torxdopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliejinondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

IS faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capstdatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vidgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

172. The method of Paragraph 168, wherein said test cell is not an E. coli cell. 
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173. The method of Paragraph 168, wherein said gene product is from an organism other 

than is. coli. 

174. A method for determining the biological pathway on which a test compound acts 
comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 

10 by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 174, wherein said determining step comprises 
15 determining whether said first cell has a substantially greater sensitivity to said test compound than 

a cell which does not express said sublethal level of said antisense nucleic acid. 

176. The method of Paragraph 174, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 

20 proliferation-required nucleic acid is in a different biological pathway than said 

proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 

25 pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 

substantially greater sensitivity to said test compound than said second cell. 

177. The method of Paragraph 174, wherein said first cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

30 Burkholderia fungomm, Burkholdena mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

35 Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
10 Yersinia pestis and any species falling within the genera of any of the above species. 

178. The method of Paragraph 174, wherein said first cell is not an E. coli cell. 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

180. A purified or isolated nucleic acid comprising a sequence selected from the group 
1 5 consisting of SEQ ID NOs.: 1 -62 1 3 . 

181. A compound which interacts with a gene or gene product whose activity or 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 
SEQ ID NOs.:' 1-6213 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 
20 comprising one of SEQ ID NOs.: 42398-78581. 

183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

184. A compound which interacts with a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 1-6213 to 

25 inhibit proliferation. 

1 85. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; and 
manufacturing the compound so identified. 

186. The method of Paragraph 185, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

187. The method of Paragraph 185, wherein said gene product is a polypeptide 
35 comprising one of SEQ ID NOs:42398-7858l. 

188. A method for inhibiting proliferation of a cell in a subject comprising administering 
an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
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is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 to said subject. 

189. The method of Paragraph 188 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
5 190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

191. The method of Paragraph 188, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

10 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, 
Burkholderia fungorum, Burkliolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

15 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Gyptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobactenum avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enteiica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 192. The method of Paragraph 1 88, wherein said cell is not E. coli. 

193. The method of Paragraph 188, wherein said gene product is from an organism other 
than E. coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
one of SEQ ID NOs: 6214-42397. 

35 195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 

10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 6214-42397. 
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196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 6214-42397, fragments comprising at least 25 consecutive nucleotides of SEQ ED NOs.: 
6214-42397, the nucleotide sequences complementary to SEQ ID NOs.:6214-42397, and the 

5 nucleotide sequences complementary to fragments comprising at least 25 consecutive nucleotides 
of SEQ ID NOs.: 6214-42397 as determined using BLASTN version 2.0 with the default 
parameters. 

197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

10 fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Bitrkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia frachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatwn, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epideimidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 

other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
35 the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:l-6213, a gene product having at least 25% amino acid identity as determined using FASTA 

5 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

10 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 1-6213. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 

15 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burk/wlderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Coiynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vidgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syruigae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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201. The radnd ©f Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing sail annuunt of said gene product or inhibiting the activity or reducing the 
amount of a nucleic aciicnasding said gene product in an organism other than E. coli. 

202. The mAod rif Paragraph 199, wherein said gene product is from an organism other 
5 than E. coli. 

203. The mefiwd ©f Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the grot* consisting of a polypeptide having at least 25% amino acid identity as 
determined using FAS1A version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 4239J-78581 and a polypeptide whose activity may be complemented by a 

10 polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581 . 

204. The mdhod of Paragraph 199, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 

15 42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucloetide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
20 product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

25 group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 

at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 

30 identity as determined using FASTA version 3.0t78 with the default parameters to a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 

35 conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
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by the gene product whose activity is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOs: 1-6213; and 

determining whether said candidate compound influences the activity of said gene 

product. 

5 206. The method of Paragraph 205, wherein said gene product is from an organism 

selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkliolderia cepacia, Burkholderia jungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 

10 parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

15 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobactehum leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

20 Pseudomonas aeruginosa, Pseudomonas puiida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

25 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

207. The method of Paragraph 205, wherein said gene product is from an organism other 
than E. coli, 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
30 from the group consisting of a polypeptide having at least 25% amino acid identity as determined 

using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
42398-78581 and a polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 42398-78581. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 
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NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

210. A compound identified using the method of Paragraph 205 . 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
5 the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 

10 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

1 5 consisting of SEQ ED NOs: 1 -62 1 3, a gene product having at least 25% amino acid identity 

as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 1 -62 1 3 under stringent conditions, a gene product 

encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 1-6213 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ED 

25 NOs: 1-6213; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 

30 Aspergillus fumigatus, Bacillus anthracis, Bacleroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkliolderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Tondopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

35 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
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Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

5 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasina 

10 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vtdnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

2 14. The method of Paragraph 211, wherein said gene product is from an organism other 
15 than£. coli. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

20 217. The method of Paragraph 211, wherein said target is a gene and said activity is 

transcription of said gene. 

218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

25 219. The method of Paragraph 211, wherein said target gene is a messenger RNA 

molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 
25% amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42398-78581. 

30 220. The method of Paragraph 11, wherein said target gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 

35 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 
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222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

5 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 

10 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

15 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213; 

25 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

3 0 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staphylococcus species is coagulase 
negative. 
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228. The method of Paragraph 226, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus KN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

5 fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fiingorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

25 230. The method of Paragraph 222, wherein said cell is an organism other than £. coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
than is. coli. 

232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

30 233. The method of Paragraph 222, further comprising the step of contacting said cell 

with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

234. The method of Paragraph 222, wherein growth inhibition is measured by 
monitoring optical density of a culture medium. 
35 235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
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SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 
5 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 

nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
6214-42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a 
10 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
with activity against a gene product or a compound with activity against a gene encoding said gene 

15 product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 

20 acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited . 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 

30 6213 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213. 

241. The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, or a 

35 proliferation-inhibiting portion thereof. 

242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 
of SEQ ID NOsj 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 
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243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

5 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus. 

246. The method of Paragraph 245, wherein said population is a population of a 
bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

10 aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis t Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, BurkJiolderia mallei, Campylobacter 

15 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium dipiheriae, Cryptococcus neoformans, Enterobacter 

20 cloacae, Enterococcus faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

25 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

30 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
organism other than E. coli. 

35 249. The method of Paragraph 240, wherein said product of said gene is from an 

organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 
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FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42398- 
78581 and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42398-78581. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
5 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
10 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutical^ acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 

15 as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-inhibiting portion 
thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 

20 consisting of SEQ ID NOs.: 1-6213 under moderate conditions. 

253. The preparation of Paragraph 252, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
25 encodes a gene product required for proliferation comprising contacting a cell in a cell population 

with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

30 acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-62 13, a gene product having at least 

35 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
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group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ED NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ED NOs: 1-6213. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a proliferation inhibiting portion thereof, a nucleic acid 

10 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and anucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected .from the group consisting of SEQ 
ID NOs.: 1 -62 1 3 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
15 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
BurkJwlderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

25 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticwn, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnijicans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E. 

coli. 
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259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 
population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
5 nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 

population. 

261. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

10 262. The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 

15 population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme is complementary to said antisense oligonucleotide. 

265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 

25 to a nucleotide sequence comprising at least 10, at least 20, at least 25; at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

270. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

44 
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(a) contacting a cell with an antisense nucleic acid selected from the group 



5 



consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a 



nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 



10 



(b) determining whether said nucleic acid inhibits proliferation of said cell; and 



(c) identifying the gene in said cell which encodes the mRNA which is 



complementary to said antisense nucleic acid or a portion thereof. 



271. The method of Paragraph 270, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enierococcus species, Mycobacterium 

15 species, Clostridium species, and Bacillus species. 

272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Acinetobacter bawnannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia burgdorferi, BwkJiolderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
gailliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immiiis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syiingae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Sliigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibno vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 



273. The method of Paragraph 270, wherein said cell is not E. coli. 
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274. The method of Paragraph 270, further comprising operably linking said antisense 
nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

275 . A method for identifying a compound having the ability to inhibit proliferation of a 
5 cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

10 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1- 
6213, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ED NOs.: 1-6213 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

20 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

25 extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

30 NOs. 1-6213 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the 
group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 

35 algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 
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nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
5 of SEQ ID NOs. 1-6213. 

279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 
having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 1-6213 in said test 
cell. 

10 280. The method of Paragraph 275, wherein step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia burgdorferi, 
Burfdtolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

15 Candida albicans, Candida glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida ginlliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis) y Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Gyptococcus neoformans, Enterobacter 

20 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

25 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

30 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocoliiica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

281. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 

35 than£. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
nucleic acid. 
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283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

5 285. The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

10 homolog in said cell. 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
15 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
20 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

289. A compound identified using the method of Paragraph 275 . 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

25 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 1-6213 or a portion thereof which inhibits the 

30 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditionst; 

35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 
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291. The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

292. A compound identified using the method of Paragraph 290. 

5 293. The method of Paragraph 290, wherein said test cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Barter oides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholdena fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

10 guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridiwn difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylon, 

15 Histoplasma capsulation, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

20 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, • 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

25 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. . 

294. The method of Paragraph 290, wherein the test cell is not E. coli, 

295. . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

30 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 



WO 02/077183 PCT/US02/09107 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 

10 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

15 296. The method of Paragraph 295, wherein said determining step comprises 

determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

297. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

20 298 . The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
25 Staphylococcus aureus. 

301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

30 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Tondopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida kinsei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

35 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Coiynebacterium ' diptheriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Esch&'ichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
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monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

5 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

10 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

303. The method of Paragraph 295, wherein said cell is not an E. coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

15 305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

306. The method of Paragraph 305, further comprising contacting the cell with an agent 
which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 
20 307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 

308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 
25 309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to 
30 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
moderate condtions. 

310. A compound identified using the method of Paragraph 295 . 
35 311. A method for identifying a compound having the ability to inhibit cellular 

proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 
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the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-621 3, a gene product 
5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213 , a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 
10 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 
15 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213; 
(b) contacting said cell with a compound; and 
20 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent. 
312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 
25 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burldiolderia cepacia, 
Burkholderia fwigorum, Burldiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
30 giulliermondii, Candida lonsei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicwn, 
Clostridium botulinum, Clostridium difficile, Clostridium peifringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
35 Histoplasma capsulatiun, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
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haemolytica, Pasturella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholemsuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriwn, Sktgella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
5 Staphylococcus ameus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Str&ococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibm cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis anlany species falling within the genera of any of the above species. 
314. He method of Paragraph 311, wherein said cell is not an E. coli cell. 
10 315. Tfc method of Paragraph 311, wherein said gene product is from an organism other 

than E. coli. 

316. The method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
15 317. He method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 

the activity or levd of said gene product required for proliferation of said cell. 
20 319. Hie method of Paragraph 311, wherein said mutation is a temperature sensitive 

mutation. 

320. The method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to an amino acid sequence selected from the group 

25 consisting of SEQID NOs.: 42398-78581. 

321. A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
30 activity or reduces the level of said gene encoding a proliferation-required gene product or 

said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs.: 1-621 3, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 

10 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

1 5 ( c ) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
323. The method of Paragraph 322, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 
20 324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
25 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burklwlderia fungorum, Burkliolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enierococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
35 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholermuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

326. Tlx method of Paragraph 322, wherein said test cell is not an E. coli cell. 

327. Tim method of Paragraph 322, wherein said gene product is from an organism other 
than E. colL 

328. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs: 1-6213 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs. : 1 -62 1 3 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
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pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 
331. The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, 

5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 

10 acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfiingens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catairhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Slxigella sonnet, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

25 332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333. The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
gene product required for proliferation or with a gene product required for proliferation, wherein 

30 said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 

35 BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-62 13, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
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whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
10 polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 

with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
42398-78581. 

336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

15 nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 

20 group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs: 1-621 3, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ED NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

35 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented by the 
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gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQIDNOs: 1-6213 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
5 any one of the methods of Paragraphs 205, 211, 222, 275, 290, 295, 311. 

339. The method of Paragraph 337, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

10 340. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs: 1-62 13, a gene product having at least 

20 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 

25 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213. 

341. The method of Paragraph 340 wherein said subject is selected from the group 
30 consisting of vertebrates, mammals, avians, and human beings. 

342. The method of Paragraph 340, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

35 343. The method of Paragraph 340, wherein said cell is selected from the group 

consisting of Acbietobacter bawnannii, Anaplasma marginale, Aspergillus fwnigatas, Bacillus 
anthracis, Bactervides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, BurkJiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

5 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

10 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteiiae, Shigella flexneri, Shigella sonnei, 

15 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
344. The method of Paragraph 340, wherein said cell is not E. coli. 

20 345 . The method of Paragraph 340, wherein said gene product is from an organism other 

than E. coli. 

346. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
25 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
35 more rapidly in said culture. 

347. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ID NOs. : 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture, 

348. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed; 

20 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly in said culture. 

349. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
30 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
35 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 

encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

10 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 

15 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

20 350. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 

25 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 

30 consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

351. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
5 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
10 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
15 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 
20 352. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture 

includes at least one strain which does not overexpresses a gene product which is essential for 
proliferation of said organism. 

353. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products comprise a nucleic acid encoding said gene product which is 

25 essential for proliferation of said organism operably linked to a regulatable promoter. 

354. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a constitutive promoter. 

355. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
30 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said cell which proliferated more rapidly in said culture. 

356. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more rapidly in said cell culture. 

35 357. The method of Paragraph 356, wherein the products of said amplification reaction 

are labeled with a detectable dye. 

358. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing a hybridization procedure. 
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359. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 
product in said cell which proliferated more rapidly in said cell culture. 

360. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said organism is 
5 selected from the group consisting of bacteria,, fungi, and protozoa. 

361. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungomm, Burkholderia mallei, 

10 Campylobacter jquni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Cocddioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 

15 Enterobacter cloacae, Enterococcus faecalis, Enter ococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 

20 asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseadomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 

25 Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

362. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is obtained from a library of natural compounds. 

30 363. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 

is obtained from a library of synthetic compounds. 

364. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is present in a crude or partially purified state. 

365. Hie method of Paragraph 346, 347, 348, 349, 350 or 351, further comprising 
35 determining whether said gene product in said strain which proliferated more rapidly in said culture 

has a counterpart in at least one other organism. 

366. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential .for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
5 consisting of SEQ ID NOs. : 1 -62 1 3 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
10 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

367. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397 is overexpressed; 

20 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

368. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
30 overexpresses a different gene product which is essential for proliferation of said organism, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
35 inhibit the proliferation of strains of said organism which do not overexpress said gene 

product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

369. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 

10 is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

15 group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 

identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 

20 . sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent , 

conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 

25 sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 

30 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

370. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

35 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of a nucleic acid 
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comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 
5 SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
10 product on which said compound acts, such that strains which overexpress said gene 

product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 
15 371. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product comprises a polypeptide 
20 selected from the group consisting of a polypeptide having at least 25% amino acid identity 

as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42938- 
78581 is overexpressed; 

25 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

30 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

372. The method of Paragraph 366, 367, 368, 369, 370 or 371, wherein at least one 
strain in said array does not overexpresses a gene product which is essential for proliferation of said 
organism. 

35 373. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

5 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

374. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a plurality of cultures, wherein each culture comprises a plurality of 

strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

15 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

375. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID 
25 NOs.: 42938-78581 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
30 376. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
35 product selected from the group consisting of a gene product having at least 70% nucleotide 

sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 
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product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 

5 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

10 consisting of SEQ ED NOs.: 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

15 consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
20 377. A method for identifying the gene product on which a compound which inhibits 

proliferation of an.organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
25 product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
conditions is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

35 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 



68 



WO 02/077183 PCT/US02/09107 

378. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
5 proliferation of said organism, wherein said culture comprises a strain in which a gene 

product comprises a polypeptide selected from the group consisting of a polypeptide having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
1 0 consisting of SEQ ID NOs: 42938-785 8 1 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
15 379. The method of Paragraph 373, 374, 375, 376, 377 or 378, wherein at least one 

strain in said plurality of cultures does not overexpress a gene product which is essential for 
proliferation of said organism. 

380. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 346 on a first culture using a first compound; 
20 performing the method of Paragraph 346 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

381. A method of profiling a compound's activity comprising: 

25 performing the method of Paragraph 347 on a first culture using a first compound; 

performing the method of Paragraph 347 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

30 382. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 348 on a first culture using a first compound; 
performing the method of Paragraph 348 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
35 second culture. 

383. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 349 on a first culture using a first compound; 



69 



WO 02/077183 PCTAJS02/09107 

performing the method of Paragraph 349 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

5 3 84. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 350 on a first culture using a first compound; 
performing the method of Paragraph 350 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
10 second culture. 

385. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 35 1 on a first culture using a first compound; 
performing the method of Paragraph 351 on a second culture using a second 
compound; and 

15 comparing the strains identified in said first culture to the strains identified in said 

second culture. 

386. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

20 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

25 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

387. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

30 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed, and wherein said first compound and said second 
compound inhibit the proliferation of said organism; and 

35 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

388. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product comprising an 
5 amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 

overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

10 389. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product selected from the 

15 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

20 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 

25 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

30 consisting of SEQ ED NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

35 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
390. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
5 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 621442397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
10 consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 
15 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
391. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
20 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
> acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
25 complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 

78581 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 
30 392. The method of any one of Paragraphs 380, 381, 382, 383, 384, 385, 386, 387, 388, 

389, 390 or 391, wherein said first compound is present in a crude or partially purified state. 

393. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
35 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
5 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

394. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is underexpressed; 

15 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

20 identifying the gene product which is underexpressed in a strain which proliferated 

more slowly in said culture. 

395. A method for identifying the gene product on which a compound which inhibits 
proliferation of an oifanism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
25 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
35 more slowly^in said culture. 

396. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 

5 determined using BLASTN version 2.0 with the default parameters to a gene product 

whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

10 product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

15 ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs: 
1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 

25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

30 397. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 

35 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
5 underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
1 0 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

398. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
15 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
20 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 
30 399. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein at least one 

strain in said culture does not underexpresses a gene product which is essential for proliferation of 
said organism. 

400. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpresess said gene products comprise a nucleic acid complementary to at least a 

35 portion of a gene encoding said gene product which is essential for proliferation of said organism 
operably linked to a regulatable promoter. 

401. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpress said gene products express an antisense nucleic acid complementary to at least 
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a portion of a gene encoding said gene product which is essential for proliferation of said organism, 
wherein expression of said antisense nucleic acid reduces expression of said gene product in said 
strain. 

402. Tlie method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
5 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said strain which proliferated more slowly. 

403. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more slowly. 

10 404. Hie method of Paragraph 393, 394, 395, 396, 397 or 398, wherein the products of 

said amplification reaction are labeled with a detectable dye. 

405. The method of Paragraph 404, wherein said identification step comprises 
performing a hybridization procedure. 

406. ITie method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
15 identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 

product in said cell which proliferated more slowly. 

407. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said organism is 
selected from the group consisting of bacteria, fungi, protozoa. 

408. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said culture is a 
20 culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 

marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida fonsei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
t?-achomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

30 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

35 syringae, Salmoiuzlla bongori, Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimwium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
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Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

409. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is . obtained from a library of natural compounds. 
5 410. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 

is obtained from a library of synthetic compounds. 

411. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is present in a crude or partially purified state. 

412. The method of Paragraph 393, 394, 395, 396, 397 or 398, further comprising 
10 determining whether said gene product in said strain which proliferated more slowly in said culture 

has a counterpart in at least one other organism. 

413. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
15 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a. gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs. : 1 -62 1 3 is underexpressed; . 

contacting each of said cultures with a different concentration of said compound; 

20 and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

414. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

25 obtaining a plurality of cultures, each culture comprising a plurality of strains 

wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is underexpressed; 

30 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

415. A method for identifying the gene product on Which a compound which inhibits 
35 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
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product comprising an amino acid sequence selected from the group consisting of SEQ ID 
NOs.: 42938-78581 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

5 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

416. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 

10 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 

15 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 

product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 

20 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

30 consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
35 41 7 - A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 

5 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 

10 conditions is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
15 418. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
20 product comprises a polypeptide selected from the group consisting of a polypeptide having 

at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQ ID NOs: 42938-78581 is underexpressed; 
25 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
419. A method of profiling a compound's activity comprising: 
30 performing the method of Paragraph 393 on a first culture using a first compound; 

performing the method of Paragraph 393 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

35 420. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 394 on a first culture using a first compound; 
performing the method of Paragraph 394 on a second culture using a second 
compound; and 
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comparing the strains identified in said first culture to the strains identified in said 
second culture. 

421 . A method of profiling a compound's activity comprising: 

performing the method of Paragraph 395 on a first culture using a first compound; 
5 performing the method of Paragraph 395 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

422. A method of profiling a compound's activity comprising 

1 0 performing the method of Paragraph 396 on a first culture using a first compound; 

performing the method of Paragraph 396 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

15 423. A method of profiling a compound's activity comprising 

performing the method of Paragraph 397 on a first culture using a first compound; 
performing the method of Paragraph 397 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
20 second culture. 

424. A method of profiling a compound's activity comprising 

performing the method of Paragraph 398 on a first culture using a first compound; 
performing the method of Paragraph 398 on a second culture using a second ■ 
compound; and 

25 comparing the strains identified in said first culture to the strains identified in said 

second culture. 

425 . A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
30 comprises a plurality of strains wherein each strain underexpresses a different gene product 

which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
underexpressed, and wherein said first compound and said second compound inhibit the 
35 proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

426. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
5 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed, and 
wherein said first compound and said second compound inhibit the proliferation of said 
organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
1 0 pattern of strains which grow on said second solid medium. 

427. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
15 which is essential for proliferation of an organism, wherein said culture comprises a strain 

in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
20 pattern of strains which grow on said second solid medium. 

428. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 

25 which is essential for proliferation of an organism, wherein said culture comprises a strain 

in which a gene product selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

30 1-6213, a gene product encoded by.a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

81 



WO 02/077183 PCT/US02/09107 

consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs: 1-6213 is underexpressed, and wherein said first compound 
and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 
10 429. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism , wherein said culture comprises a strain 
15 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
20 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed, and wherein said first compound and said 
second compound inhibit the proliferation of said organism; and 
25 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
430. A method of profiling a fust compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
30 comprises a plurality of strains wherein each strain underexpresses a different gene product 

which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
35 and a polypeptide whose activity may be complemented by a polypeptide selected from the 

group consisting of SEQ ID NOs: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 
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comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

431. The method of any one of Paragraphs 419, 420, 421, 422, 423, 424, 425, 426, 427, 
428, 429 or 430, wherein said first compound is present in a crude or partially purified state. 
5 432. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product whose activity or 
10 level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
15 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

433. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
20 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
25 regulatory agent which regulates the level of expression of said gene products which are 

essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

434. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ED NOs.: 42938-78581 is 
35 underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
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identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

435. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 

25 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 

30 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

436. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
35 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 621442397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
10 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

437. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

20 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 

25 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

438. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

30 comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
overexpressed. 

439. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed. 

440. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581 is overexpressed. 

441. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

10 determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
. comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
overexpressed. 

442. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

25 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 

30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ED NOS.: 6214-42397 under moderate conditions is overexpressed. 

443. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
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and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQDDNOs: 42938-78581 is overexpressed. 

444. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 

5 is essential for proliferation of said organism operably linked to a regulatable promoter. 

445. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a constitutive promoter. 

446. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said culture is a 
10 culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 

marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia jungorum, Burldiolderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicatis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 

15 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium dipiheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vtdgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

25 syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysentenae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniftcans, Yersinia 

30 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

447. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 

35 underexpressed. 

448. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed. 

449. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581 is underexpressed. 

450. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product selected from the group consisting of a gene product 

10 having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 

15 gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.6t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 

20 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
underexpressed. 

451. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 

35 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is underexpressed. 

452. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a stain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
5 consisting of SEQ ID NOs: 42938-7858 1 is underexpressed. 

453. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
which underexpress said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a regulatable promoter. 

454. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
10 which underexpress said gene products comprise a nucleic acid encoding said gene product which 

is essential for proliferation of said organism operably linked to a constitutive promoter. 

455. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigates, Bacillus anthracis, Bacteroides Jragilis, Bordetella pertussis, 

15 Borrelia burgdorferi, Burkholderia cepacia, Burklxolderia fiingorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida giulliermondii, Candida h'usei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

20 perfringens, Coccidioides immitis, Coiynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

25 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
synngae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enter ocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

456. A method for identifying the gene product on which a compound which inhibits 
35 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
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as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 

5 overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

457. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

20 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 

25 said compound acts proliferate more rapidly than strains which do not overexpress said 

gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

458. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
35 corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
459. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

15 in which a gene product selected from the group consisting of a gene product having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

20 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 

30 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said' compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

460. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

10 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

15 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

20 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 

25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

461. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 

30 and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 

as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 

35 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

462. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by 

10 replacing the native promoters of said genes with promoters which facilitate overexpression of said 
gene products. 

463. Hie method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by inserting 
a regulatory element into the native promoters of said genes with a promoter which facilitates 

15 overexpression of said gene products. 

464. The method of Paragraph 463, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 

20 465. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the step of 

identifying the gene product which is overexpressed in a strain which proliferated more rapidly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

466. The method of Paragraph 462, wherein the native promoter of each of the genes 
25 encoding a gene product essential for proliferation is replaced with the same promoter. 

467. The method of Paragraph 462, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

468. The method of Paragraph 462, wherein said promoters which replaced the native 
30 promoters in each strain comprise regulatable promoters. 

469. The method of Paragraph 462, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

470. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

35 471 . The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacieroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burldiolderia mallei, 
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Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida Icejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
5 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catanhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
10 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
15 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enter ocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

472. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 

25 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 

35 more rapidly in said culture by detecting the unique product corresponding to said gene. 

473. A 'method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 
5 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
10 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
15 474. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
20 so as to include a nucleotide sequence which can be used to generate a unique product 

corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
25 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
30 more rapidly in said culture by detecting the unique product corresponding to said gene. 

475. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
35 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 

15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

20 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 

25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

476. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 

30 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
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conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
5 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
10 more rapidly in said culture by detecting the unique product corresponding to said gene. 

477. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
15 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes , wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FAST A version 
20 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
30 478. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 

sequence of each of the genes encoding an underexpressed gene product has been altered by 
replacing the native promoters of said genes with promoters which facilitate underexpression of 
said gene products. 

479. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 
35 sequence of each of the genes encoding an underexpressed gene product has been altered by 
inserting a regulatory element into the native promoters of said genes with a promoter which 
facilitates underexpression of said gene products. 
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480. The method of Paragraph 479, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 
5 481. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the step of 

identifying the gene product which is underexpressed in a strain which proliferated more slowly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

482. The method of Paragraph 478, wherein the native promoter of each of the genes 
10 encoding a gene product essential for proliferation is replaced with the same promoter. 

483. The method of Paragraph 478, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

484. The method of Paragraph 478, wherein said promoters which replaced the native 
1 5 promoters in each strain comprise regulatable promoters. 

485. The method of Paragraph 478, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

486. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

20 487. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides Jragilis, Bordetella pertussis, 
Borrelia burgdoiferi, Burkholderia cepacia, Burkholderia fiingorum, BurkJiolderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

25 Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Imisei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium dipiheriae, Cryptococcus neqformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

30 Haemophilus influenzae, Helicobacter pylori, Hisioplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella midtocida, Pneumocystis carinii, Proteus 

35 mirabilis, Proteus vtdgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
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Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

488. A method for determining the extent to which each of a plurality of strains are 
5 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism wherein said culture comprises a strain in 

10 which a gene product whose activity or level is inhibited by a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 

15 gene products, wherein the members of said set of primer pairs are designed such that each 

primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

20 determining the lengths of the amplification products obtained in said amplification 

reaction. 

489. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed or 
30 underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

490. A method for determining the extent to which -each of a plurality of strains are 
present in a culture or collection of strains comprising: 

5 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism, wherein said culture comprises a strain in 
which a gene product comprising an amino acid sequence selected from the group 

10 consisting of SEQ ID NOs.: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 

15 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

20 491. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 

25 is required for proliferation of said organism , wherein said culture comprises a strain in 

which a gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

30 1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs: 1-6213 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
10 primer pair would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
15 reaction. 

492. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
20 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
25 parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
30 under moderate conditions is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer, pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

493. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

5 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product comprising a polypeptide selected from the group consisting of a 

10 polypeptide having at least 25% amino acid identity as determined using FASTA version 

3.0t78 to a polypeptide selected from the group consisting of SEQ ED NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the genes which encode said 

gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or. 

20 collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

494. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

25 495. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein: 

said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
30 is labeled with a dye and wherein the dyes on the primers in each aliquot are 

distinguishable from one another. 

496. The method of Paragraph 494, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 

497. The method of Paragraph 488, 4S9, 490, 491, 492 or 493, wherein the native 
35 promoters of said genes which encode said gene products have been replaced with a regulatable 

promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 
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498. The method of Paragraph 496, wherein the native promoters for each of said genes 
were replaced with the same regulatable promoter. 

499. The method of Paragraph 496, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 

5 different regulatable promoter. 

500. A method for identifying the target of a compound which inhibits the proliferation 

of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 

10 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 

15 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 

20 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 

25 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 

30 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 

35 cultures or collection of strains comprise a strain in which a gene product whose activity or 

level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ED NOs.: 1-6213 is overexpressed or underexpressed. 
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501. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains . has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed or underexpressed. 

502. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 
35 obtaining a first nucleic acid sample comprising. nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
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is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
5 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
10 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
1 5 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
20 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
25 cultures or collection of strains comprise a strain in which a gene product comprising an 

amino acid .sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

503. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

30 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

35 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 
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performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 
5 length distinguishable from the lengths of the amplification products from the other primer 

pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pairs used in said first amplification reaction; 
10 and comparing the amount of each amplification product in said first amplification 

reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 
15 overexpresses said gene products and a decreased level of of an amplification product in 

said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
cultures or collection of strains comprise a strain in which a gene product selected from the 
20 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
25 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed or underexpressed. 
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504. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a sequence selected from the group 

consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
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the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

505. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

5 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

10 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 

15 set of primer pairs which are complementary to nucleotide sequences within or adjacent to 

the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 
length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 

20 present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 

25 wherein an increased level of an amplification product in said first amplification reaction 

relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 
overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 

30 the gene product corresponding to said amplification product is the target of said compound 

if said culture or strain overexpresses said gene products, wherein said first and second 
culture or collection of strains comprise a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

35 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42938- 
78581 is overexpressed or underexpressed. 
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506. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

507. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters of said genes which encode said gene products have been replaced with a regulatable 

5 promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

508. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters for each of said genes were replaced with the same regulatable promoter. 

509. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein more than one 
10 regulatable promoter was used to replace the promoters of said genes such that some of said genes 

are under the control of a different regulatable promoter. 

510. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
15 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
20 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
25 determining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ED NOs.: 1-6213 is overexpressed or underexpressed. 

511. A method for determining the extent to which each of a plurality of strains are 
30 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 
35 performing an amplification reaction using a set of primer pairs which are 

complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 

109 



WO 02/077183 PCT/US02/09107 

distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
5 reaction, wherein said culture comprises a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed or underexpressed. 

512. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

25 513. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 

30 product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 

35 distinguishable from the lengths of the amplification products from the other primer pairs if 

a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 



110 



WO 02/077183 PCT/US02/09107 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 

5 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

10 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is overexpressed or underexpressed. 

514. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 

25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 

30 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 

35 determining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

515. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

25 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42938- 
78581 is overexpressed or underexpressed. 

516. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye, 

30 517. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein: 

said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
35 - is labeled with a dye and wherein the dyes on the primers in each aliquot are 

distinguishable from one another. 

518. The method of Paragraph 517, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 
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519. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 

5 strains which overexpress or underexpress a different gene product which is required for 

proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein aid primer pairs are designed such that each primer pair would yield an 

10 amplification product which is distinguishable from the amplification products produced by 

the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 

15 wherein said culture comprises a strain in which a gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 

520. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

20 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
25 to nucleotide sequences within or adjacent to the genes which encode said gene products, 

wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
30 complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397 is overexpressed or underexpressed. 
35 521. A method for determining the extent to which each of a plurality of strains are 

present in a culture "or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
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strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 
10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

522. A method for determining the extent to which each of a plurality of strains are 

1 5 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which oyerexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

20 performing an amplification reaction using primer pairs which are complementary 

to nucleotide sequences within or adjacent to the genes which encode said gene products, . 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 

25 label and both length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

35 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a~gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 

6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed or 
underexpressed. 

10 523. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 

15 proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 

20 the other primer pairs on the a basis selected from the group consisting of length, detectable 

label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of a nucleic acid 

comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ED NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 

30 SEQ ID NOS.: 6214*42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or 
underexpressed. 

524. A method for determining the extent to which each of a plurality of strains are 
35 present in a culture or collection of strains comprising: 1 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
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strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

15 complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42938- 

785 8 1 is overexpressed or underexpressed. 

525. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein said primer pairs 
are divided into at least two sets, each primer pair comprises a primer which is labeled with a 
distinguishable dye, and the distinguishable dye used to label each set of primer pairs is 

20 distinguishable from the dye used to label the other sets of primer pairs. 

526. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein: 
said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
25 encode said gene products, wherein one of the members of each primer pair in each aliquot 

is labeled with a dye and wherein the dyes on the primers in each aliquot are 
distinguishable from one another. 

527. The method of Paragraph 526, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 

30 528. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein the native 

promoters of said genes which encode said gene products have been replaced with a regulatable 
promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

529. The method of Paragraph 528, wherein the native promoters for each of said genes 
35 were replaced with the same regulatable promoter. 

530. The method of Paragraph 528, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 
different regulatable promoter. 
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Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 
enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 

5 cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

10 By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 

the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 

15 agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 
transcript of the gene, and agents that inhibit translation of the mRNA transcribed from the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 

20 ribosomal RNA, a translated RNA (mRNA) or the protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 

25 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a cell. This includes, but is not limited to, inhibiting the 

30 enzymatic activity of the protein or the ability of the protein to interact with other biological 
molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
35 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 
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By "activity against a gene" is meant having the ability to inhibit the function or expression 

of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 

with other biological molecules required for its activity. 

By "activity against an operon" is meant having the ability to inhibit the function or reduce 
5 the level of one or more products of the operon in a cell. This includes, but is not limited to, 

inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 

products of the operon to interact with other biological molecules required for its activity. 

By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 

microorganism. 

10 By coli or Escherichia coli" is meant Escherichia coli or any organism previously 

categorized as a species of Shigella including Shigella boydii, Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
encoding a gene product whose activity or lever is inhibited by a nucleic acid selected from the 

15 group consisting of SEQ ID NOs.: 1-6213 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 
least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. In other 

20 embodiments the homologous coding nucleic acids may have at least 97%, at least 95%, at least 
90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a nucleotide 
sequence selected from the group consisting of the nucleotide sequences complementary to one of 
SEQ ID NOs.: 1-6213 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using BLASTN 

25 version 2.0 with the default parameters or tBLASTX with the default parameters. (Altschul, S.F. et 
al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search Programs, 
Nucleic Acid Res. 25: 3389-3402 (1997). Alternatively a "homologuous coding nucleic acid" 
could be identified by membership of the gene of interest to a functional orthologue cluster. All 
other members of that orthologue cluster would be considered homologues. Such a library of 

30 functional orthologue clusters can be found at http://www.ncbi.nlm.nih.gov/COG. A gene can be 
classified into a cluster of orthologous groups or COG by using the COGNTTOR program available 
at the above web site, or by direct BLASTP comparison of the gene of interest to the members of 
the COGs and analysis of these results as described by Tatusov, R.L., Galperin, M.Y., Natale, D. A. 
and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis of protein functions 

35 and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

Homologous coding nucleic acids and the homologous polypeptides which they encode 
may also be identified using a "reciprocal" best-hit analysis. To facilitate the identification of 
homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
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51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLAST? 2.09 

5 algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
51 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
clustered as "paralog" sequences for "reciprocal" best-hit analysis. 

10 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 

15 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
42,398-78,581 or to a polypeptpide whose expression is inhibited by a nucleic acid comprising a 

25 nucleotide sequence of one of SEQ ID NOs: 1-6213 or fragments comprising at least 5, 10, 15, 20, 
25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof as determined using the FASTA 
version 3.0t78 algorithm with the default parameters. Alternatively, protein identity or similarity 
may be identified using BLASTP with the default parameters, BLASTX with the default 
parameters, TBLASTN with the default parameters, or tBLASTX with the default parameters. 

30 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Additionally, homologous coding nucleic acids and the homologous polypeptides which 
they encode may be identified using a "reciprocal" best-hit analysis. To facilitate the identification 
of homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 

35 51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
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algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
5 1 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
5 clustered as "paralog" sequences for Reciprocal" best-hit analysis. 

For each reference organism, the 50 homologous coding nucleic acids (and the 50 
homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 

10 accuracy of the identification of the predicted homologous coding nucleic acids (and the 
homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 

1 5 sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 6214-42,397 and coding nucleic 
acids comprising nucleotide sequences which hybridize under stringent conditions to a fragment 

20 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of the sequences complementary to one of SEQ ID NOS.: 6214-42,397. As used 
herein, "stringent conditions" means hybridization to filter-bound nucleic acid in 6xSSC at about 
45°C followed by one or more washes in O.lxSSC/0.2% SDS at about 68°C. Other exemplary 
stringent conditions may refer, e.g., to washing in 6xSSC/0.05% sodium pyrophosphate at 37°C, 

25 48°C, 55°C, and 60°C as appropriate for the particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 6214-42,397 
and coding nucleic acids comprising nucleotide sequences which hybridize under moderate 

30 conditions to a fragnent comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecotive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
6214-42,397. As used herein, "moderate conditions" means hybridization to filter-bound DNA in 
6x sodium chloridcfeodium citrate (SSC) at about 45°C followed by one or more washes in 
0.2xSSC/0.1% SDSat about 42-65°C. 

35 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene jroduct whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected iom the group consisting of SEQ ID NOs.: 1-6213. In some embodiments, the 
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homologous coding nucleic acids may encode a gene product whose activity is complemented by 
the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42,397. In other embodiments, the homologous coding 
nucleic acids may comprise a nucleotide sequence encode a gene product whose activity is 

5 complemented by one of the polypeptides of SEQ ID NOs. 42,398-78,581. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 
nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 1-6213 and fragments comprising at least 10, 15, 20, 25, 

10 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 30, 35, 

15 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Nucleic acid identity 
may be determined as described above. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 

20 nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 

25 42,397 and antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 

30 sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30^ 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 

35 conditions to a nncleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42,397 and antisense nucleic acids which comprising nucleotide sequences hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or S00 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 
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By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic acid. The term 
"homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
5 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 
least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 

10 polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 
default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 

15 with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). Additionally, homologous 
coding nucleic acids and the homologous polypeptides which they encode may be identified using a 
"reciprocal" best-hit analysis. To facilitate the identification of homologous coding nucleic acids 

20 and homologous polypeptides, paralogous genes within each of 51 organisms are identified and 
clustered prior to comparison to other organisms. Briefly, the polypeptide sequence of each 
polypeptide encoded by each open reading frame (ORF) in a given organism is compared to the 
polypeptide sequence encoded by every other ORF for that organism for each of the 51 pathogenic 
organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 algorithm without filtering. 

25 Simultaneously, the polypeptide sequence encoded by each ORF of an organism is compared to the 
polypeptide sequences encoded by each of the ORFs in the remaining 5 1 organisms. Those 
polypeptides within a single organism that shared a higher degree of sequence identity to one 
another than to polypeptide sequences obtained from any other organisms are clustered as "paralog" 
sequences for "reciprocal" best-hit analysis. 

30 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 

35 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
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algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 42,398-78,581 and polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 
150 consecutive amino acids of a polypeptide selected from the group consisting of SEQ ID NOs: 
10 42,398-78,581. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 1-6213, SEQ ID NOs.: 6214-42,397 or the complements 
of any of the preceding nucleic acids. Such hybridization may be under stringent or moderate 
conditions as defined above or under other conditions which permit specific hybridization. The 
15 nucleic acid molecules of the invention that hybridize to these DNA sequences include 
oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent or 
stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

Tm (°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 
20 where N is the length of the probe. If the hybridization is carried out in a solution 

containing formamide, the melting temperature may be calculated using the equation: 

Tm(°Q = 81.5 + 16.6(log[mqnovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
25 degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al, eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6;3. 1-6.3.6 and 2.10.3. 

30 The term, Salmonella, is the generic name for a large group of gram negative enteric 

bacteria that are closely related to Escherichia coli. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 

35 Enter obacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
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be a separate species and often given names, accordingly (e.g. S. paratyphi, S. typhimurium, S. 

typlii, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 

cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
5 species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

subspecies, S bongorii also recognized (Crosa, et al., 1973, J. Bacterid. 115:307-315). Though 

species designations are based on the highly variable surface antigens, the Salmonella are very 

similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
10 (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica. 

S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; II, S. enterica, subsp. 

salamae; Ilia, S. enterica subsp. arizonae; mb, S. enterica subsp. diarizonae; IV, S. enterica subsp. 

houtenae; and VI, S. enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 

each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
15 Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) and then use 

an abbreviated form (Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 

names (Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 

Because the taxonomic committees have yet to officially approve of the actual species name, this 
20 latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

2467). Due to the concerns of both taxonomic priority and medical importance, some of these 

serotypes might ultimately receive full species designations (S.typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or S. enterica " includes serovars Typhi, 

Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
25 and the taxonomic designations may change (S. choleraesuis is the species name that could replace 

S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 

compounds such as a combinatorial chemical library or other library of chemical compounds or to 

characterize a single compound by testing the compound in a given assay and determining whether 
30 it exhibits the desired activity. 

By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 

desired promoter. 

As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
35 terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
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in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 

5 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, 1,2-dideoxy-l-phenylribofuranose, and TV 4 , V-ethano-5-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 
peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 

10 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 

required to inhibit all cell growth. 

Brief Descri ption of the Drawings 
15 Figure 1A illustrates a method for replacing a promoter using a promoter replacement 

cassette comprising a 5' region homologous to the sequence which is 5' of the natural promoter in 
the chromosome, the promoter which is to replace the chromosomal promoter and a 3' region which 
is homologous to sequences 3' of the natural promoter in the chromosome. 

Figure IB illustrates a method for replacing a promoter using a promoter replacement 
20 cassette comprising a nucleic acid encoding an identifiable or selectable marker disposed between 
the 5' region which is homologous to the sequence 5' of the natural promoter and the promoter 
which is to replace the chromosomal promoter and a transcriptional terminator 3' of the gene 
encoding an identifiable or selectable marker. 

Figures 2A and 2B illustrate one method for identifying amplification products which are 
25 underrepresented or overrepresented in a culture. 

Figures 3A and 3B illustrate another method for identifying amplification products which 
are underrepresented or overrepresented in a culture. 

Figure 4 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is not complementary to all or a portion of the gene encoding the 
30 target of the compound (i.e. a nonspecific strain). 

Figure 5 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is complementary to all or a portion of the gene encoding the 
target of the compound, the hybridization intensity for that strain will be intimately correlated with 
the concentration of the compound (i.e. a specific strain). 
35 Figure 6 illustrates an oligonucleotide comprising a lac operator flanked on each side by 40 

nucleotides homologous to the promoter is the promoter which drives expression of the yabB yabC 
ftsL ftsImurE genes in an operon for use in inserting the lac operator into the promoter. 
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Figure 7 is an IPTG dose response curve in £. coli transformed with an IPTG-inducitle 
plasmid containing either an antisense clone to the £. coli ribosomal protein rpPN (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
5 for proliferation. 

Figure 8A is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 8B is a tetracycline dose response curve in E. coli transformed with an EPTG- 
10 inducible plasmid containing antisense to elaD (AS-elaD)in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 9 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L10 (AS-rplLrpU). Antisense clones to genes known to not be directly involved in protein 
15 synthesis, atpB/E (AS-atpB/E ), visC (AS-vwQ, elaD (AS-elaD), yohH (AS-yoliH), are much less 
sensitive to tetracycline. 

Figure 10 illustrates the results of an assay in which Staphylococcus aureus cells 
transcribing an antisense nucleic acid complementary to the gyrB gene encoding the p subunit of 
gyrase were contacted with several antibiotics whose targets were known. 
20 Figure 1 1 illustrates a microtitration plate which contains antibiotic and inducer at gradient 

concentrations in a matrix format in 10 times excess quantity. 

Figure 12 illustrates the results of an experiment demonstrating that at appropriate 
concentrations of inducer, cells which overexpress the defB gene product were able to grow at 
elevated concentrations of the antibiotic actinonin 
25 Figure 13 illustrates the results of an experiment demonstrating that at appropriate 

concentrations of inducer cells which overexpress the folA gene product were able to grow at 
elevated concentrations of the antibiotic trimethoprim. 

Figure 14 illustrates the results of an experiment demonstrating that overexpression of the 
fabl gene confers resistance to triclosan, which acts on the gene product of the fabl gene, but does 
30 not confer resistance to cerulenin, trimethoprim, or actinonin, each of which act on other gene 
products. 

Figure 15 illustrates the results of an experiment demonstrating that overexpression of the 
folA gene confers resistance to trimethoprim, which acts on the gene product of the folA gene but 
does not confer resistance to triclosan, cerulenin, or actinonin, each of which act on other gene 
35 products. 

Figure 16 illustrates the results of an experiment demonstrating that overexpression of the 
defB gene conferred resistance to actinonin, which acts on the gene product of the defB gene but 
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does not confer resistance to cerulenin, trimethoprim, or triclosan, each of which act on other gene 
products. 

Figure 17 illustrates the results of an experiment demonstrating that overexpression of the 
fabF gene conferred resistance to cerulenin, which acts on the gene product of the fabF gene, P 
5 keto-acyl carrier protein synthase but does not confer resistance to triclosan, trimethoprim, or 
actinonin, each of which act on other gene products. 

Figure 18 illustrates the results of experiments in which a mixture of nine strains was 
grown wells in a 96 well plate in medium containing various concentrations of inducer and a 
sufficient concentration of actinonin, cerulenin, triclosan or trimethoprim to inhibit the growth of 

10 strains which do not overexpress the targets of these antibiotics. 

Detailed Description of Embodim ents of the Invention 
The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 

15 typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

25 mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholera and Yersinia pestis are provided. A proliferation-required gene or gene 
family is one where, in the absence or substantial reduction of a gene transcript and/or gene product, 
growth or viability of the cell or microorganism is reduced or eliminated. Thus, as used herein, the 
terminology "proliferation-required" or Required for proliferation" encompasses instances where the 

30 absence or substantial reduction of a gene transcript and/or gene product completely eliminates cell 
growth as well as instances where the absence of a gene transcript and/or gene product merely reduces 
cell growth. These proliferation-required genes can be used as potential targets for the generation of 
new antimicrobial agents. To achieve that goal, the present invention also encompasses assays for 
analyzing proliferation-required genes and for identifying compounds which interact with the gene 

35 and/or gene products of the proliferation-required genes. In addition, the present invention 
contemplates the expression of genes and the purification of the proteins encoded by the nucleic acid 
sequences identified as required proliferation genes and reported herein. Hie purified proteins can be 



127 



WO 02/077183 PCT/US02/09107 
used to generate reagents and screen small molecule libraries or other candidate compound libraries for 
compounds that can be further developed to yield novel antimicrobial compounds. 

The present invention also describes methods for identification of nucleotide sequences 
homologous to these genes and polypeptides described herein, including nucleic acids comprising 
5 nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 6214-42397 and 
polypeptides homologous to the polypeptides of SEQ ID NOs.: 42398-78581. For example, these 
sequences may be used to identify homologous coding nucleic acids, homologous antisense nucleic 
acids, or homologous polypeptides in microorganisms such as Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides jragilis, Bordetella pertussis, 

10 Borrelia burgdorferi, Bur/diolderia cepacia, Burkholderia fungorum, Burklwlderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

25 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species. 
In some embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 

30 homologous polypeptides are identified in an organism other than E. coli. 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods of 
identifying compounds which inhibit the proliferation of the organism containing the homologous 
coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 

35 inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
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polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
5 the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
homologous polypeptide, methods for identifying a gene required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 

10 homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
compounds having activity against biological pathway required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts in the 
organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 

15 homologous polypeptide, methods of replacing an endogenous promoter with a regulatable 
promoter which controls the expression of the homologous coding nucleic acid, homologous 
antisense nucleic acid or homologous polypeptide, methods of inserting an operator within or near 
an endogenous promoter to provide regulatable expression of the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, methods of identifying the target on 

20 which a compound acts in the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, and methods of inhibiting the 
proliferation of the organism containing the homologous coding nucleic acid, homologous antisense 
nucleic acid or homologous polypeptide in a subject. In some embodiments of the present 
invention, the methods are performed using an organism, other than E. coli or a gene or gene 

25 product from an organism other than E. coli. 

One embodiment of the present invention utilizes a novel method to identify proliferation- 
required sequences. Generally, a library of nucleic acid sequences from a given source are subcloned 
or otherwise inserted immediately downstream of an inducible promoter on an appropriate vector, such 
as a Staphylococcus aureus/E. coli or Pseiidomonas aeruginosa/ E. coli shuttle vector, or a vector 

30 which will replicate in both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or 
shuttle vector capable of functioning in the intended organism, thus forming an expression library. It is 
generally preferred that expression is directed by a regulatable promoter sequence such that expression 
level can be adjusted by addition of variable concentrations of an inducer molecule or of an inhibitor 
molecule to the medium. For example, a number of regulatable promoters useful for regulating the 

35 expression of nucleic acid sequences over a wide range of expression levels are described in U.S. 
Patent Application Serial Number 10/032,393, filed December 21, 2001. Temperature activated 
promoters, such as promoters regulated by temperature sensitive repressors, such as the lambda C1857 
repressor, are also envisioned. Although the insert nucleic acids may be derived from the chromosome 
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of the cell or microorganism into which the expression vector is to be introduced, because the insert is 
not in its natural chromosomal location, the insert nucleic acid is an exogenous nucleic acid for the 
purposes of the discussion herein. The term "expression" is defined as the production of a sense or 
antisense RNA molecule from a gene, gene fragment, genomic fragment, chromosome, operon or 
5 portion thereof. Expression can also be used to refer to the process of peptide or polypeptide synthesis. 
An expression vector is defined as a vehicle by which a ribonucleic acid (RNA) sequence is transcribed 
from a nucleic acid sequence carried within the expression vehicle. The expression vector can also 
contain features that permit translation of a protein product from the transcribed RNA message 
expressed from the exogenous nucleic acid sequence carried by the expression vector. Accordingly, an 
10 expression vector can produce an RNA molecule as its sole product or the expression vector can 
produce a RNA molecule that is ultimately translated into a protein product 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 
sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
15 library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic, acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 
cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
20 sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impact the growth of the cells upon induction of expression of the 
random sequences contained therein are identified, isolated, and purified for further study. 

In some embodiments, vectors which comprises a regulatable fusion promoter selected 
25 from a suite of fusion promoters, wherein the promoter suite is useful for modulating both the basal 
and maximal levels of transcription of a nucleic acid over a wide dynamic range thus allowing the 
desired level of production of a transcript, can be used to express exogenous nucleic acids, 
including the nucleic acids of the present invention. Such promoters are described in U.S. Patent 
Application Serial Number 10/032,393, filed December 21, 2001, the disclosure of which is 
30 incorported herein by reference in its entirety. 

In some other embodiments, vectors useful for the production of stabilized mRNA having 
an increased lifetime (including antisense RNA) in Gram negative organisms are described in U.S. 
Provisional Patent Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the 
stabilized antisense RNA may comprise an antisense RNA which was identified as inhibiting 
35 proliferation as described above which has been engineered to contain at least one stem loop 
flanking each end of the antisense nucleic acid. In some embodiments, the at least one stem-loop 
structure formed at the 5* end of the stabilized antisense nucleic acid comprises a flush, double 
stranded 5' end. In some embodiments, one or more of the stem loops comprises a rho independent 
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terminator. In additional embodiments, the stabilized antisense RNA lacks a ribosome binding site. 
In further embodiment, the stabilized RNA lacks sites which are cleaved by one or more RNAses, 
such as RNAse E or RNAse III. In some embodiments, the stabilized antisense RNA may be 
transcribed in a cell which the activity of at least one enzyme involved in RNA degradation has 

5 been reduced. For ernnple, the activity of an enzyme such as RNase E, RNase II, RNase HI, 
polynucleotide phosphorylase, and poly(A) polymerase, RNA helicase, enolase or an enzyme 
having similar functions may be reduced in the cell. 

Alternatively, genes required for proliferation may be identified by replacing the natural 
promoter for the proliferation required gene with a regulatable promoter as described above. The 

10 growth of such strains under conditions in which the promoter is active or non-repressed is 
compared to the growth under conditions in which the promoter is inactive or repressed. If the 
strains fail to grow or grow at a substantially reduced rate under conditions in which the promoter is 
inactive or repressed but grow normally under conditions in which the promoter is active or non- 
repressed, then the gene which is operably linked to the regulatable promoter encodes a gene 

15 product required for proliferation. For example, proliferation-required genes and gene products 
identified using promoter replacement are described in U.S. Patent Application Serial Number 
09/948,993. 

For example, in some embodiments, the natural promoter may be replaced using techniques 
which employ homologous recombination to exchange a promoter present on the chromosome of 

20 the cell with the desired promoter. In such methodology, a nucleic acid comprising a promoter 
replacement cassette is introduced into the cell. As illustrated in Figure 1A, the promoter 
replacement cassette comprises a 5' region homologous to the sequence which is 5' of the natural 
promoter in the chromosome, the promoter which is to replace the chromosomal promoter and a 3' 
region which is homologous to sequences 3' of the natural promoter in the chromosome. In some 

25 embodiments, the promoter replacement cassette may also include a nucleic acid encoding an 
identifiable or selectable marker disposed between the 5' region which is homologous to the 
sequence 5' of the natural promoter and the promoter which is to replace the chromosomal 
promoter. If desired, the promoter replacement cassette may also contain a transcriptional 
terminator 3' of the gene encoding an identifiable or selectable marker, as illustrated in Figure IB. 

30 As illustrated in Figure 1A and IB, homologous recombination is allowed to occur between the 
chromosomal region containing the natural promoter and the promoter replacement cassette. Cells 
in which the promoter replacement cassette has integrated into the chromosome are identified or 
selected. To confirm that homologous recombination has occurred, the chromosomal structure of 
the cells may be verified by Southern analysis or PCR. 

35 In some embodiments, the promoter replacement cassette may be introduced into the cell as 

a linear nucleic acid, such a PCR product or a restriction fragment. Alternatively, the promoter 
replacement may be introduced into the cell on a plasmid. Figures 1A and IB illustrates the 
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replacement of a chromosomal promoter with a desired promoter throughT homologous 
recombination. 

In some embodiments, the cell into which the promoter replacement cassette is introduced 
may carry mutations which enhance its ability to be transformed with linear DNA or which enhance 
5 the frequency of homologous recombination. For example, if the cell is an Escherichia coli cell it 
may have a mutation in the gene encoding Exonuclease V of the RecBCD recombination complex. 
If the cell is an Escherichia coli cell it may have a mutation that activates the RecET recombinase 
of the Rac prophage and/or a mutation that enhances recombination through the RecF pathway. For 
example, the Escherichia coli cells may be RecB or RecC mutants carrying an sbcA or sbcB 

10 mutation. Alternatively, the Escherichia coli cells may be recD mutants. In other embodiments the 
Escherichia coli cells may express the X Red recombination genes. For example, Escherichia coli 
cells suitable for use in techniques employing homologous recombination have been described in 
Datsenko, K.A. and Wanner, B.L., PNAS 97:6640-6645 (2000); Murphy, K.C., J. Bact 180: 2053- 
2071 (1998); Zhang, Y., et al., Nature Genetics 20: 123-128 (1998); and Muyrers, J.P.P. et al., 

15 Genes & Development 14: 1971-1982 (2000). It will be appreciated that cells carrying mutations in 
similar genes may be constructed in organisms other than Escherichia coli. 

In some embodiments of the present invention, a regulatable fusion promoter selected from 
a suite of fusion promoters, wherein the promoter suite is useful for modulating both the basal and 
maximal levels of transcription of a nucleic acid over a wide dynamic range thus allowing the 

20 desired level of production of a transcript, is with the promoter replacement methods described 
above. Such promoters are described in U.S. Patent Application Serial Number 10/032,393, filed 
December 21, 2001, the disclosure of which is incorported herein by reference in its entirety. 

A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 
growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 

25 sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 

30 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

35 sequenced, using standard techniques well known in the art. The next step of the process is to 
determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 
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Determination of the gene(s) corresponding to the nucleotide sequence is achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 
sequences from various microorganisms. Thus, initial gene identification is made on the basis of 
significant sequence similarity or identity to either characterized or predicted Escherichia coli, 
5 Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
and Salmonella typhimurium genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 
growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabdiiis 
elegans and several bacterial genomes, including £. coli t Aeropyrum pernix, Aquifex aeolicus, 

10 Archaeoglobus Julgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterium diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 
thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 

15 horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Tliermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSUU93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 
Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsidatus, Salmonella typhimurium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 

20 available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http^/genome.wusd.edu/gsc/salmonella.shtml), and the Sanger Centre 

(http^/www.sanger.ac.uk/projects/S__typhi) which are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 

25 databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. Appl. 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest In one embodiment of the present invention, the BLAST family of computer 

30 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

35 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods for judging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
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in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 
which are a collection of genes and intergenic sequences under common regulation. The genes of an 

5 operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 

1 0 upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

In one embodiment of the present invention, an operon is identified and then dissected to 
determine which gene or genes are required for proliferation. Operons can be identified by a 

15 variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. (Nucl. Acids Res. 26:55-59, 1998), which may also be found on the website 
http://ww.cifh.unam.mx/Computational3 iol °gy /re g uIondb/ » provides information about operons 
in Escherichia coli. The Subtilist database (http://bioweb.pasteur.fr/GenoList/SubtiList), ( Moszer, 
I, Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 

20 Letters 430: 28-36, may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 
genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 

25 (http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
The databases available from the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 

(http://www.sanger.ac.Uk/projects/S typhi) may be used to predict operons in Salmonella 

typhimurium. The TIGR microbial database has an incomplete version of the E. faecalis genome 

30 ht1p://www.tigr.org/cgi-bin/BlastSearch/blast.cgi?organism=e_faecalis. One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RNA transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 

35 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
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homologous recombination. One technique using homologous recombination in Staphylococcus 
aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. Tliis technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
5 These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 
replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
10 Pseudomonas. ASM press, 229-237, are available for Pseudomonas, Salmonella and Klebsiella 
species. £. faecalis genes can be disrupted by recombining in a non-replicating plasmid that 
contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacterid. 182:5799-5806. 

The crossover PCR amplification product is subcloned into a suitable vector having a 
15 selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 
which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
20 pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungotvm, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostiidium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
IS Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
30 epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis such that selection of the selectable marker requires integration of the vector into the 
homologous region of the Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
35 bauma?inii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burklioldetia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostiidium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
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faedum, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

5 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis chromosome. Usually a single crossover event is responsible for this 
integration event such that the Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

10 Klebsiella pnewnoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fi'agilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

15 faecium, Haemophilus influenzae, Helicobacter pylon, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 

20 Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholera or Yersinia pestis chromosome now contains a tandem duplication of the target gene 
consisting of one wild type allele and one deletion null allele separated by vector sequence. 
Subsequent resolution of the duplication results in both removal of the vector sequence and either 

25 restoration of the wild type gene or replacement by the in-frame deletion. The latter outcome will 
not occur if the gene should prove essential. A more detailed description of this method is provided 
in Example 10 below. It will be appreciated that this method may be practiced with any of the 
nucleic acids or organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 

30 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

35 Expression of fragments of the bacterial genes identified. as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30* at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
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acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 
acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protein of the identified nucleic acid required for bacterial 
5 proliferation or a fragment thereof, the nucleic acid to be expressed is operably linked to a promoter in 
an expression vector using conventional cloning technology. The expression vector can be any of the 
bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 
10 (San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
which the expression vector is introduced, as explained by Hatfield, et al., U.S. Patent No. 5,082,767, 
incorporated herein by this reference. Fusion protein expression systems are also contemplated by the 
present invention. 

15 Following expression of the protein encoded by the identified exogenous nucleic acid, the 

protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
can be used to allow simple one step purification of the protein. In addition, chromatographic methods 

20 such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chramatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 
contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 

25 columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene encoding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents: In one 
embodiment of the present invention, antibodies are generated against the proteins expressed from the 

30 identified exogenoiB nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

35 to an individual in a pharmaceutical^ acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutical^ 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 
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Another application for the purified proteins of the present invention is to screen small 
molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
5 on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 
affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

In some embodiments of the present invention, a cell sensitized by expressing an an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

10 1-6213, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic 
acid complementary to a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 

15 200, 300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which 
encodes a polypeptide comprising an amino acid sequence selected from the group, consisting of 
SEQ ID NOs.: 42398-78581, a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence 

20 selected from the group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic , 
acid, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a homologous nucleic acid, a nucleic acid 
complementary to a homologous coding nucleic acid, a nucleic acid complementary to at least 10, 
15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a 

25 homologous coding nucleic acid, a nucleic acid complementary to a nucleic acid which encodes a 
homologous polypeptide, or a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a homologous 
polypeptide, is contacted with one or more candidate compounds from a small molecule library. 
Candidate compounds which further inhibit the proliferation of the sensitized cell may be identified 

30 as possessing inhibitory activity for a target protein or product produced by the gene to which the 
antisense sequence is complementary. 

A number of vectors useful in the above methods are described in U.S. Patent Application 
Serial Number 10/032,393, filed December 21, 2001. 

In some embodiments of the present invention, the methods for the production of stabilized 

35 RNA, as described in U.S. Patent Application Serial Number. 60/343,512, can be used for the 
production of a stabilized transcript, which corresponds to a nucleic acid described herein, having 
an increased lifetime in Gram-negative organisms. Briefly, the stabilized antisense RNA may 
comprise an antisense RNA which was identified as inhibiting proliferation as described above 
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which has been engineered to contain at least one stem loop flanking each end of the antisense 
nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' end of the 
stabilized antisense nucleic acid comprises a flush, double stranded 5* end. In some embodiments, 
one or more of the stem loops comprises a rho independent terminator. In additional embodiments, 

5 the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, the stabilized 
RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or RNAse m. In 
some embodiments, the stabilized antisense RNA may be transcribed in a cell which the activity of 
at least one enzyme involved in RNA degradation has been reduced. For example, the activity of 
an enzyme such as RNase E, RNase II, RNase HI, polynucleotide phosphorylase, and poly(A) 

10 polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced in the 
cell. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 

15 baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 

20 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

25 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae and Yersinia pestis. For example, homologous coding nucleic acids, homologous antisense 
nucleic acids or homologous polypeptides from other pathogenic microorganisms (including nucleic 
acids homologous to the nucleic acids of SEQ ID NOs.: 6214-42397, nucleic acids homologous to 
the antisense nucleic acids of SEQ ID NOs.: 1-6213, and polypeptides homologous to the 

30 polypeptides of SEQ ID NOs.: 42398-78581) may be identified using methods such as those 
described herein. The homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be used to identify compounds which inhibit the proliferation of these 
other pathogenic microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 

35 polypeptides from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, BurkJtolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
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pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum t 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 

5 Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 

10 Yersinia pestis described herein (including the nucleic acids of SEQ ID NOs.: 6214-42397, the 
antisense nucleic acids of SEQ ID NOs: 1-6213, and the polypeptides of SEQ ID NOs.: 42398- 
78581) may be used to identify homologous coding nucleic acids, homologous antisense nucleic acids 
or homologous polypeptides required for proliferation in prokaryotes and eukaryotes. For example, 
nucleic acids or polypeptides required for the proliferation of protists, such as Plasmodium spp.; 

15 plants; animals, such as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., 
(e.g., Candida albicam), Cryptococcus neoformans, and Aspergillus fomigatus may be identified. In 
one embodiment of the present invention, monera, specifically bacteria, including both Gram positive 
and Gram negative bacteria, are probed in search of novel gene sequences required for proliferation. 
Likewise, homologous antisense nucleic acids which may be used to inhibit growth of these organisms • 

20 or to identify antibiotics may also be identified. These embodiments are particularly important given 
the rise of drug resistant bacteria. 

The number of bacterial species that are becoming resistant to existing antibiotics is growing. 
A partial list of these microorganisms includes: Escherichia spp., such as E. coli, Enterococcus spp, 
such as £. faecalis; Pseudomonas spp., such as P. aemginosa, Clostridium spp., such as C. 

25 Botulinum, Haemophilus spp., such as H. influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M. catarrhalis; Streptococcus spp., such as S. 
pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 
pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of Escherichia 

30 coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 
fragilis, Bordetella pertussis, Borrelia burgdorferi, Burldwlderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 

35 diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
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multocida, Proteus mirabilis, Pseudo?nonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
ureatyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 

5 42397, the sequences complementary to the nucleic acids of SEQ ID NOs.: 6214-42397, and the 
polypeptides of SEQ ID NOs.: 42398-78581) can be used to identify homologous coding nucleic 
acids or homologous polypeptides required for proliferation from these and other organisms using 
methods such as nucleic acid hybridization and computer database analysis. Likewise, the 
antisense nucleic acids which inhibit proliferation of Escherichia coli, Staphylococcus aureus, 

10 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burlcholderia fungorum, BurJdiolderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

15 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 

20 Staphylococcus epideimidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the antisense nucleic acids of SEQ ID NOs.: 1-6213 or the 
sequences complementary thereto) may also be used to identify antisense nucleic acids which 
inhibit proliferation of these and other microorganisms or cells using nucleic acid hybridization or 

25 computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 

30 Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

35 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutatis, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ED NOs.: 6214- 
42397 and the antisense nucleic acids of SEQ ID NOs. 1-6213) are used to screen genomic libraries 
generated from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 

5 Bacillus anthracis, Bacteroides fragilis, Bordeiella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burldxolderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 

10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tubercidosis, Mycoplasma genitaliwn, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 

15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae, Yersinia 
pestis and other bacterial species of interest. For example, the genomic library may be from Gram 
positive bacteria, Gram negative bacteria or other organisms including Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burldxolderia cepacia, Burldxolderia fungorum, Burkholderia 

20 mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Icrusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachov,atis f Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Cocddioides immitis, Corynebacterium diptheriae, 

25 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacteiium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitaliwn, Mycoplasma pneumoniae, Neisseria gonoirhoeae, Neisseria meningitidis, 

30 Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vidgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi\ Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 

35 Streptococcus pneumoniae, Sheptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagubse negative species of Staphylococcus. In some embodiments, the genomic 
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library may be from an organism other than E. coli. Standard molecular biology techniques are used 
to generate genomic libraries from various cells or microorganisms. In one aspect, the libraries are 
generated and bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the 
present invention can then be used as probes to screen the libraries for homologous sequences. 

5 For example, the libraries may be screened to identify homologous coding nucleic acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

10 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 1- 

15 6213, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of one of SEQ ID NOS.: 6214-42397, nucleic acids comprising nucleotide sequences 

20 which hybridize under stringent conditions to a nucleic acid complementary to one of SEQ ID 
NOS.: 6214-42397, nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 6214- 
42397. 

25 The libraries may also be screened to identify homologous nucleic coding nucleic acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

30 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 

35 NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, 
nucleic acids comprising nucleic acid sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
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consecutive nucleotides of one of SEQ ID NOS.: 6214-42397, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOS.: 621442397 and nucleic acids comprising nucleotide sequences which hybridize 
under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
5 150, 200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ 
ID NOS.: 6214-42397. 

The homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides identified as above can then be used as targets or tools for the identification of new, 
antimicrobial compounds using methods such as those described herein. In some embodiments, the 

10 homologous coding nucleic acids, homologous antisense nucleic acids, or homologous polypeptides 
may be used to identify compounds with activity against more than one microorganism. [Placeholder] 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

15 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 1- 
6213, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

20 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 6214-42397, fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof, and the sequences complementary thereto. Identity may be measured using. 
BLASTN version 2.0 with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI- 

25 BLAST: A New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389- 
3402 (1997). For example, the homologous polynucleotides may comprise a coding sequence 
which is a naturally occurring allelic variant of one of the coding sequences described herein. Such 
allelic variants may have a substitution, deletion or addition of one or more nucleotides when 
compared to the nucleic acids of SEQ ID NOs: 1-6213, SEQ ID NOS.: 6214-42397 or the 

30 nucleotide sequences complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 42398-78581 or to a polypeptpide 

35 whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or fragments 
comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
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parameters, BLASTX with the default parameters, or TBLASTN with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 

5 homologous polypeptides may be identified by searching a database to identify sequences having a . 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 
involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 

10 with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 
inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 

15 1-6213, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 
NOS.: 6214-42397, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42397, 
nucleic acids homologous to one of SEQ ID Nos. 1-6213, homologous to fragments comprising at 

20 least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof 
or nucleic acids homologous to the sequences complementary to any of the preceding nucleic acids. 
In other embodiments, the databases are screened to identify polypeptides having at least 99%, 
95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% 
or at least 25% amino acid sequence identity or similarity to a polypeptide involved in proliferation 

25 or a portion thereof. For example, the database may be screened to identify polypeptides 
homologous to a polypeptide comprising one of SEQ ID NOs: 42398-78581, a polypeptide whose 
expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or homologous to 
fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino 
acids of any of the preceding polypeptides. In some embodiments, the database may be screened to 

30 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides from cells or microorganisms other than the Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borreiia 
burgdorferi, Burkholderia cepacia, BurkJwlderia fungorum, Burkholdena mallei, Campylobacter 

35 jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis species from which they were obtained. For example the database may 
be screened to identify homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides from microorganisms such as Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 

10 Borrelia burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliennondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae, Neisseria gonoirhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

25 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative Staphylococcus . In some embodiments, the homologous coding 

30 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides are from an 
organism other than E. coli. 

In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 

35 expression under different conditions. Gene expression arrays are used by researchers to help 
identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5,807,522. 
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It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORFs from Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis t Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
5 Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
10 monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Sfreptococcus 
15 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214-42397) . 10 ngs of 
each PCR product are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are 
prepared for hybridization to the array (no second strand synthesis or amplification step is done) 
and placed in contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. 
20 Quantitative analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 
signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
25 gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

Gene expression arrays may be used to analyze the total mRNA expression pattern at 
various time points after induction of an antisense nucleic acid complementary to a proliferation- 
30 required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 
other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
35 ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 
proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
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bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
proliferation-required nucleic acid. If the mKNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 

5 be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 

In cases where the source of nucleic acid deposited on the array and the source of the 
nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

10 The present invention also contemplates additional methods for screening other 

microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 
nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 

15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungoimm, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 

20 catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 

25 Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis, or a portion 
thereof, is transcribed in an antisense orientation in such a way as to alter the level or activity of a 
nucleic acid required for proliferation of an autologous or heterologous cell or microorganism. For 
example, the antisense nucleic acid may be a homologous antisense nucleic acid such as an antisense 
nucleic acid homologous to the nucleotide sequence complementary to one of SEQ ID NOs.: 6214- 

30 42397, an antisense nucleic acid comprising a nucleotide sequence homologous to one of SEQ ID 
Nos.: 1-6213, or an antisense nucleic acid comprising a nucleotide sequence complementary to a 
portion of any of the preceding nucleic acids. The cell or microorganism transcribing the homologous 
antisense nucleic acid may be used in a cell-based assay, such as those described herein, to identify 
candidate antibiotic compounds. In another embodiment, the conserved portions of nucleotide 

35 sequences identified as proliferation-required can be used to generate degenerate primers for use in the 
polymerase chain reaction (PCR). The PCR technique is well known in the art. The successful 
production of a PCR product using degenerate primers generated from the nucleotide sequences 
identified herein indicates the presence of a homologous gene sequence in the species being screened. 
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This homologous gene is then isolated, expressed, and used as a target for candidate antibiotic 
compounds. In aiwther aspect of this embodiment, the homologous gene (for example a homologous 
coding nucleic acid) thus identified, or a portion thereof, is transcribed in an autologous cell or 
microorganism orii a heterologous cell or microorganism in an antisense orientation in such a way as 
5 to alter the level or activity of a homologous gene required for proliferation in the autologous or 
heterologous cell or microorganism. Alternatively, a homologous antisense nucleic acid may be 
transcribed in an autologous or heterologous cell or microorganism in such a way as to alter the level or 
activity of a gei* product required for proliferation in the autologous or heterologous cell or 
microorganism. 

10 The nucleic acids homologous to the genes required for the proliferation of Escherichia 

coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter bawnannii, Bacillus anthracis, Bacteroides 
fragilis, BordeteUa pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia nudlei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 

15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 

20 multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis or the sequences complementary thereto may be 
used to identify homologous coding nucleic acids or homologous antisense nucleic acids from cells 

25 or microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
bawnannii, Bacillus anthracis, Bacteroides fragilis, BordeteUa pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burlcholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

30 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

35 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis to inhibit the proliferation of cells or microorganisms other than 

149 



WO 02/077183 PCMJS02/09107 
Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aer^inosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fra&is, Bordetella pertussis, Borrelia burgdorferi, Burldwlderia cepacia, 
Burkholderia jung>rum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

5 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 

10 meningitidis, Pa&urella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis by inhibiting the 
activity or reducii^ the amount of the identified homologous coding nucleic acid or homologous 

15 polypeptide in tte cell or microorganism other than Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter bamiannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fiingorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

20 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

25 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or to identify compounds which inhibit the growth of cells or 
microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

30 Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burldwlderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, . Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi 
Staphylococcus epidemiidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis as described below. For example, the nucleic acids homologous to 

5 proliferation-required genes from Escherichia coli, Staphylococcus aureus, Enter vcoccus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis t Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkliolderia cepacia, Barlcholderia fungorum, Burkliolderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

10 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

15 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutatis, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or the sequences complementary thereto may be used to identify 
compounds which inhibit the growth of Acinetobacter baumannii, Anaplasma marginale, 

20 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkliolderia cepacia, Burkliolderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida iropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida husei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

25 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pyloii, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonoirhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aemginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enter ocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to prohferation-required 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 

5 Bacillus anthracis, Bacteroides fragilis, Bordeiella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faeciwn, 
Haemophilus influenzae, Helicobacter pylon, Legionella pneumophila, Listeria monocytogenes, 

10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidennidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 

15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis (including nucleic acids homologous to one of SEQ ID NOs.: 6214-42397) or the 
sequences complementary thereto (including nucleic acids homologous to one of SEQ ID NOs.: 1- 
6213) are used to identify proliferation-required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 

20 sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 6214-42397 or portions 
thereof, such as the nucleic acids of SEQ ID NOs.: 1-6213) are transferred to vectors capable of 
function within a species other than the species from which the sequences were obtained. For 
example, the vector may be functional in Acinetobacter baumannii, Anaplasma marginale, 

25 Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, BurkJiolderia cepacia, Burkholderia fungorum, BurkJiolderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

30 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Coiynebacierium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
5 ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the vector may be functional in an organism other than E. 
coll As would be appreciated by one of ordinary skill in the art, vectors may contain certain 
elements that are species specific. These elements can include promoter sequences, operator 

10 sequences, repressor genes, origins of replication, ribosomal binding sequences, termination 
sequences, and others. To use the antisense nucleic acids, one of ordinary skill in the art would • 
know to use standard molecular biology techniques to isolate vectors containing the sequences of 
interest from cultured bacterial cells, isolate and purify those sequences, and subclone those 
sequences into a vector adapted for use in the species of bacteria to be screened. 

15 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacterioi 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1:35-4, described a shuttle expression vector for Pseudomonas aeruginosa. 

20 Vectors useful for the production of stabilized mKNA having- an increased lifetime (including 
antisense RNA) in. Gram negative organisms are described in U.S. Provisional Patent Application 
Serial Number 60/343,512, filed December 21, 2001. Similarly many examples exist of expression 
vectors that are freely transferable among various Gram positive microorganisms. Expression 
vectors for Enterococcus faecalis may be engineered by incorporating suitable promoters into a 

25 pAK80 backbone (Israelsen, H., S. M. Madsen, A. Vrang, E. B. Hansen and E. Johansen. 1995. 
Appl Environ. Microbiol 61:2540-2547. A number of vectors useful for nucleic acid expression 
(including antisense nucleic acid expression) in Enterococcus faecalis, Staphylococcus areus as 
well as other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001. 

30 Following the subcloning of the antisense nucleic acids complementary to proliferation- 

required sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdoiferi, 
Burkholderia cepacia, BurkJiolderia fungonim, Burkholderia mallei, Campylobacter jejuni, 

35 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 

5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or portions thereof into a vector functional in a second cell or 
microorganism of interest (i.e. a cell or microorganism other than the one from which the identified 
nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to test for 
bacterial growth inhibition. The nucleotide sequences of the nucleic acids from Escherichia coli, 

10 Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Coiynebacterium 

15 diptheriae, Enterobacter cloacae, Enter ococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 

20 Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Sfreptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis that, when transcribed, inhibit growth of the second 
cell or microorganism are compared to the known genomic sequence of the second cell or 
microorganism to identify the homologous gene from the second organism. If the homologous 

25 sequence from the second cell or microorganism is not known, it may be identified and isolated by 
hybridization to the proliferation-required Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

30 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botidinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tubercidosis, Mycoplasma genitalium, Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus /nutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
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cholerae or Yersinia pestis sequence of interest or by amplification using PCR primers based on the 
proliferation-required nucleotide sequence of interest as described above. In this way, sequences 
which may be required for the proliferation of the second cell or microorganism may be identified. 
For example, the second microorganism may be Acinetobacter baumannii, Anaplasma marginale, 
5 Aspergillus fumigates, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burkliolderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis\ Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
25 embodiments of the present invention, the second microorganism is an organism other than E. coli. 

The homologous nucleic acid sequences from the second cell or microorganism which are 
identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Escherichia coli, Staphylococcus aureus, Enterococcus 
30 faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
Botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis genes required for proliferation may thus be employed to determine 

5 whether the identified nucleotide sequences from a second cell or microorganism inhibit the 
proliferation of the second cell or microorganism. For example, the second microorganism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

10 glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neqformans, Enterobacter cloacae, Enterococcus 

15 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, . 
Mycobacterium leprae, Mycobacterium tuberctdosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella . 

20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaiis, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 

25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism may be an organism other than E. 
coli. 

30 Antisense nucleic acids required for the proliferation of microorganisms other than 

Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, BarkJiolderia cepacia, 
BurkJiolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 

35 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Coiynebacterium diptheriae, Enterobacter cloacae, Entei'ococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listei-ia monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobactenum leprae, Mycobacterium 
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tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis t Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 

5 Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis or the genes 
corresponding thereto, may also be hybridized to a raicroarray containing the Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkliolderia fungorum, 

10 Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

15 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Pi'oteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 

20 42397) to gauge the homology between the Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aemginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burlcholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

25 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

30 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis sequences and the proliferation-required nucleic acids from other cells 
or microorganisms. For example, the proliferation-required nucleic acid may be from 

35 Acinetobacter baumannii, Anaplasma marginale, Aspergillus famigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, 
Burkliolderia fungorum, Burldwlderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
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guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 

5 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

10 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

15 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the proliferation-required nucleotide sequences from. 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 

20 Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 

25 influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 

30 haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis or homologous 
nucleic acids are used to identify proliferation-required sequences in an organism other than E. coli. 
In some embodiments of the present invention, the proliferation-required sequences may be from an 
organism other than E. coli. The proliferation-required nucleic acids from a cell or microorganism 

35 other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burldiolderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
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Chlamydia trachomatis. Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhal, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
5 tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis may be 
10 hybridized to the array under a variety of conditions which permit hybridization to occur when the 
probe has different levels of homology to the nucleotide sequence on the microarray. This would 
provide an indication of homology across the cells or microorganisms as well as clues to other 
possible essential genes in these cells or microorganisms. 

In some embodiments of the present invention, the essential gene products described herein 
1 5 are used in methods of identifying a target on which a compound that inhibits cellular proliferation 
acts. Such methods are described in the U.S. Patent Application entitled METHODS FOR 
IDENTIFYING THE TARGET OF A COMPOUND WHICH INHIBITS CELLULAR 
PROLIFERATION, filed February 8, 2002. As employed herein, some embodiments of methods 
used to identify a target on which a compound that inhibits cellular proliferation acts utilize 
20 collections or cultures of strains comprising strains which either overexpress a different gene 
product which is required for cellular proliferation (such as the gene products described herein) or 
underexpress a different gene product (such as the. gene products described herein) which is 
required for cellular proliferation (i.e. at least some of the strains in the culture overexpress or 
underexpress a gene product required for cellular proliferation). In some embodiments, the present 
25 invention uses collections or cultures of strains comprising both strains which overexpress gene 
products required for cellular proliferation and strains which underexpress the same gene products 
required for cellular proliferation. Preferably, each of the strains present in the culture or collection 
either overexpresses or underexpresses a different gene product which is required for cellular 
proliferation (i.e. all of the strains in the culture overexpress or underexpress a gene product 
30 required for cellular proliferation). However, in some embodiments, the culture or collection may 
include one or more strains which do not overexpress or underexpress a gene product which is 
required for proliferation. The gene product which is overexpressed or underexpressed in each 
strain may be any gene product which is required for cellular proliferation, including a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
35 selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
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antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

As used herein the term "culture" refers to a plurality of strains growing in a single aliquot 
of a liquid growth medium and the term "collection" refers to a plurality of strains each of which is 
5 growing in a separate aliquot of liquid growth medium or a different location on a solid growth 
medium. 

In some embodiments, if desired, one or more of the strains in the culture or collection of 
strains may overexpress or underexpress more than one gene product described herein which is 
required for cellular proliferation. In this embodiment, the gene products which are overexpressed 

10 . or underexpressed in one or more of the strains may be functionally related or functionally 
unrelated. This may facilitate the identification of compounds when two or more gene products 
share similar functions in the cell or where the cell has multiple biochemical pathways which lead 
to a particular end product. 

Alternatively, if the gene product described herein to be overexpressed or underexpressed is 

1 5 encoded by a gene which is part of an operon containing a plurality of genes, the desired gene may 
be overexpressed or underexpressed while the remaining genes in the operon are expressed at levels 
where they do not impact the ability of the cell to grow in the presence of a particular compound. 
For example, the desired gene may be placed under the control of a regulatable promoter, a 
transcriptional terminator may be placed 3' of the desired gene and a promoter, preferably a 

20 constitutive promoter, may be placed 3* of the transcriptional terminator and 5* of the remaining 
genes in the operon. 

In some embodiments, the culture or collection of strains may comprise a strain which 
overexpresses or underexpresses a gene product whose activity or level is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213. 

25 In some embodiments, the culture or collection of strains may comprise strains which in aggregate 
overexpress or underexpress at least two gene products whose activity or level is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 10 gene products 
whose activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOS.: 1-6213, at least 20 gene products whose activity or level is inhibited by a nucleic acid 

30 selected from the group consisting of SEQ ID NOS.: 1-6213, at least 30 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 
1-6213, at least 50 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 1-6213, at least 100 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ED NOS.: 1-6213, at least 300 

35 gene products whose activity or level is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOS.: 1-6213 or more than 300 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
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product whose activity or level is inhibited by a nucleic acid selected from the group consisting ot 
SEQ ID NOs. 1-6213. Alternatively, if desired, one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product whose activity or 
level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOs. 1-6213. 

5 In other embodiments, the culture or collection of strains may comprise a strain which 

overexpresses or underexpresses a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397. In some embodiments, 
the culture or collection of strains may comprise strains which in aggregate overexpress or 
underexpress at least two gene products encoded by a nucleic acid comprising a nucleotide 

10 sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 10 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, at least 20 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, 
at least 30 gene products encoded by a nucleic acid comprising a nucleotide sequence selected from 

15 the group consisting of SEQ ID NOs.: 6214-42397, at least 50 gene products encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, at least 100 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, at least 300 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 

20 SEQ ID NOs.: 6214-42397 or more than 300 gene products encoded by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
product encoded by a nucleic acid selected from the group consisting of SEQ ID NOs. 6214-42397. 
Alternatively, if desired, one or more strains in the culture or collection of strains may overexpress 

25 or underexpress more than one gene product encoded by a nucleic acid selected from the group 
consisting of SEQ ID NOs. 6214-42397. 

In some embodiments the culture or collection of strains comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 is overexpressed or underexpressed. In some embodiments, the culture or collection 

30 of strains may comprise strains which in aggregate overexpress or underexpress at least two gene 
products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 10 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 20 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 30 gene 

35 products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 50 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 100 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 300 gene 
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products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 or more than 300 gene products comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581, wherein each strain in the culture or collection of 
strains overexpresses or underexpresses a single gene product selected from the group consisting of 
5 SEQ ID NOs. 42938-78581. Alternatively, if desired one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product selected from the 
group consisting of SEQ ID NOs. 42938-78581. 

In other embodiments, the culture or collection of strains comprises a strain in which at 
least one of the gene products encoded by a homologous coding nucleic acid as defined above is 
10 overexpressed or underexpressed. In some embodiments, the culture or collection of strains may 
comprise strains which in aggregate overexpress or underexpress at least 2, at least 10, at least 20, 
at least 30, at least 50, at least 100, at least 300 or more than 300 gene products encoded by a 
homologous coding nucleic acid as defined above. If desired the culture or collection of strains 
may comprise one or more strains which overexpress or underexpress more than one gene product 
15 encoded by a homologous coding nucleic acid. In further embodiments, the culture or collection of 
strains comprises a strain in which at least one, at least 10, at least 20, at least 30, at least 50, at least 
100, at least 300 or more than 300 homologous polypeptides as defined above is overexpressed or 
underexpressed. If desired the culture or collection of strains may comprise one or more strains 
which overexpress or underexpress more than one homologous polypeptide. 
20 For example, in some embodiments, the culture or collection of strains comprises a strain in 

which at least one gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a gene product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
25 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
30 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product In some 
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embodiments, the culture or collection of strains may comprise strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
5 product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
10 consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ED NOs.: 1-6213 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
20 or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
30 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
35 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213. 
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In further embodiments, the culture or collection of strains comprises a strain in wtucn ax 
least one gene product encoded by a nucleic acid comprising a nucleotide sequence selected from 
the group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a 
5 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic 
acid comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
10 wherein each strain overexpresses or underexpresses one gene product In some embodiments, the 
culture or collection of strains comprises a strain or a group of strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 
15 identity as determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
20 of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpross 
or underexpress more than one gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
25 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
30 group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions. 

In additional embodiments, the culture or collection of strains comprises a strain in which 
at least one gene product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 to 
a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
35 whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-785S1 is overexpressed or underexpressed, wherein each strain overexpresses or 
underexpresses one gene product. In some embodiments, the culture or collection of strains 
comprises a strain or a group of strains in which in aggregate at least 2, at least 10, at least 20, at 
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least 30, at least 50, at least 100, at least 300, or more than 300 gene products comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ED NOs.: 42938-78581 and a polypeptide whose activity may be complemented 

5 by a polypeptide selected from the group consisting of SEQ ID NOs: 42938-78581 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one polypeptide selected from the group consisting of a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 

10 polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-78581. 

The methods of the present invention may be used to identify the targets of compounds 
which inhibit the proliferation of any desired cell or organism. In some embodiments, these 

15 methods are employed to identify the targets of compounds which inhibit the proliferation of 
bacteria, fungi, or protozoans. In further embodiments, these methods are employed to identify the 
targets of compounds which inhibit the growth of an organism selected from the group consisting of 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

20 Burkholderia fungomm, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata\ Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

25 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
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Overexpression may be obtained using a variety of techniques familiar to those skilled in 
the art. For example, overexpression may be obtained by operably linking a gene encoding a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, or a gene 
product comprising a homologous polypeptide to a promoter which transcribes a higher level of 
1 0 mRNA encoding or comprising the gene product than does a wild type cell. 

A variety of promoters may be used to overexpress the gene product described herein, 
including a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited 
by a homologous antisense nucleic acid, a gene product encoded by a homologous coding nucleic 
acid, and a gene product comprising a homologous polypeptide. The promoters used to overexpress 
the gene product may be relatively strong promoters, promoters which possess a moderate level of 
20 activity, or relatively weak promoters and may be either constitutive or regulatable promoters. In 
some embodiments, several strains, each of which overexpresses the gene product to a different 
extent, may be used in order to optimize the degree of overexpression of the gene product. 

In some embodiments, each of the gene products required for proliferation may be placed 
under the control of several different promoters of varying strengths to create several different 
25 strains which express the gene product at varying levels. The level of expression of the gene 
product in each of the strains is compared to that in wild type cells in order to identify a promoter 
which provides a desired level of expression relative to wild type cells (i.e. a desired level of 
overexpression or underexpression). The strain having the desired level of expression is then 
included in a culture or collection of strains to be contacted with a test compound as discussed 
30 below. Examples of suites of regulatable promoters having varying strengths that are useful for the 
expression of gene products at varying levels are described in U.S. Patent Application Serial 
Number 10/032,393, filed on December 21, 2002. 

The promoter is selected to be active in the type of cell in which the gene product is to be 
expressed. For example, for overexpression of the gene product in mammalian cells, the gene 
35 encoding the gene product may be operably linked to promoters such as the SV40 promoter, the 
metallothionine promoter, the MMTV promoter, the RSV promoter, the tetP promoter, the 
adenovirus major late promoter or other promoters known to those skilled in the art. In yeast, the 
gene encoding the gene product may be operably linked to promoters such as the CYC1, ADHI, 
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ADHH, GAL1, GAL10, PHOS, PGK or other promoters used in the art Similarly, in bactena, tne 
gene encoding the gene product may be operably linked to the , SP6, T3, trc promoter, lac 
promoter, temperature regulated lambda promoters, the Bacillus aprE and nprE promoters (U.S. 
Patent No. 5,387,521), the bacteriophage lambda P L and P R promoters (Renaut, et al., (1981) Gene 
5 15: 81) the trp promoter (Russell, et al., (1982) Gene 20: 23), the tac promoter (de Boer et al., 

(1983) Proc. NatL Acad. Sci. USA 80: 21), B. subtilis alkaline protease promoter (Stahl et al, 

(1984) J. Bacterid. 158, 411-418) alpha amylase promoter of 5. subtilis (Yang et al., (1983) 
Nucleic Acids Res. 11, 237-249) or B. amyloliquefaciens (Tarkinen, et al, (1983) J. Biol. Chem. 
258, 1007-1013), the neutral protease promoter from B. subtilis (Yang et al, (1984) J. Bacterid. 

10 160, 15-21), T7 RNA polymerase promoter (Studier and Moffatt (1986) J Mol Biol. 189(1):113- 
30), B. subtilis xyl promoter or mutant tetR promoter active in bacilli (Geissendorfer & Hillen 
(1990) Appl. Microbiol. Biotechnol. 33:657-663), Staphylococcal enterotoxin D promoter (Zhang 
and Stewart (2000) J. Bacterid. 182(8):2321-5), cap8 operon promoter from Staphylococcus aureus 
(Ouyang et al., (1999) J. Bacteriol. 181(8):2492-500), the lactococcal nisA promoter (Eichenbaum 

15 (1998) Appl Environ Microbiol. 64(8):2763-9), promoters from in Acholeplasma laidlawii (Jarhede 
et al., (1995) Microbiology 141 ( Pt 9):2071-9), porA promoter of Neisseria meningitidis (Sawaya 
et al., (1999) Gene 233:49-57), the fbpA promoter of Neisseria gonorrhoeae (Forng et al., (1997) J. 
Bacteriol. 179:3047-3052), Corynebacterium diphtheriae toxin gene promoter (Schmitt and Holmes 
(1994) J. Bacteriol. 176(4): 1 141-9), the hasA operon promoter from Group A Streptococci (Alberti 

20 et al., (1998) Mol Microbiol 28(2):343-53), the rpoS promoter of Pseudomonas putida (Kojic and 
Venturi (2001) J. Bacteriol. 183:3712-3720), the Acinetobacter bawnannii phosphate regulated ppk 
gene promoter (Gavigan et al., Microbiology 145:2931-7 (1999)); the Acinetobacter bawnannii 
adhCl promoter which is induced under iron limitation and repressed when the cells are cultured in 
the presence of free inorganic iron (Echeniqiie et al., Microbiology 147:2805-15 (2001)); the flaB 

25 promoter of pGK12 active in Borrelia burgdorferi (Sartakova et al., Proc Natl Acad Sci USA. 
97(9):4850-5 (2000)); the use of Ptrc promoter results in strong inducer-dependent expression in 
Burkholderia spp (Santos et al., FEMS Microbiol Lett 195(l):91-6 (2001)); the iron regulated sodA 
promoter of Bordetella pertussis (Graeff-Wohlleben et al., J Bacteriol 179(7):2194-201 (1997)); 
UV-inducible ben and uviAB promoters in Clostrdia spp (Gamier and Cole Mol Microbiol 

30 2(5):607-14 (1988)); the heat-inducible clpB promoter of Campylobacter jejuni (Thies et al., Gene 
230(l):61-7 (1999)); promoters carrying bacteriophage CI operator sites in Klebsiella pneumoniae 
(Schoefield et al, J Bacteriol 183(23):6947-50 (2001)); the Proteus mirabilis ureR promoter (Poore 
et al., J Bacteriol 183(15):4526-35 (2001)); and the heat-inducible groESL promoter in Listeria 
monocytogenes, and the EPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 

35 365 (1997). In another embodiment, which may be useful in Staphylococcus aureus, the promoter 
is a novel inducible promoter system, XylT5, comprising a modified T5 promoter fused to the xylO 
operator from the xylA promoter of Staphylococcus aureus. This promoter is described in U.S. 
Patent Application Serial Number 10/032,393. In another embodiment the promoter may be a two- 
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component inducible promoter system in which the T7 RNA polymerase gene is integratea-ontne 
chromosome and is regulated by ZacUVS/ tocO (Brunschwig,.E. and Darzins, A. 1992. Gene 
1 1 1:35-41, and a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, is fused with a 
lacO operator. In another embodiment the promoter may be the promoters from the plasmids 
5 pEPEF3 or pEPEFH, which harbor xylose inducible promoters functional in E. faecalis, descnbed 
in U.S. Patent Application Serial No. 10/032,393. Other promoters which may be used are familiar 
to those skilled in the art. In fungi, the gene encoding the gene product may be operably linked to 
the CaACTl promoter (Morschhauser, Mol. Gen. Genet. 257: 412-420 (1998), or other promoters 
familiar to those skilled in the art. It will appreciated that other combinations of organisms and 
1 0 promoters may also be used in the present invention. 

In some embodiments, overexpression may be achieved by using homologous 
recombination to replace the natural promoter which drives expression of the proliferation-required 
genes described herein with a regulatable promoter. For example, the methods described in U.S. 
Patent Application 09/948,993 may be used to place the gene required for proliferation under the 
15 control of a regulatable promoter. Examples of gene products, which are encoded by genes that can 
be overexpressed by regulatable promoters introduced by such promoter replacement methods 
include a gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
20 6214-42397, a gene product comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Briefly, in some embodiments of these methods in which natural promoters are replaced by 
25 regulatable promoters, the cells may be haploid, such as bacterial cells. Regulatable promoters that 
are useful for promoter replacement in bacterial cells include, but are not limited to, the promoters 
described in U.S. Patent Application Serial Number 10/032,393 filed December 21, 2001. A linear 
promoter replacement cassette comprising a regulatable promoter flanked by nucleotide sequences 
having homology Id the natural promoter is introduced into the cell. In some embodiments, the 
30 cassette also comprises a nucleotide sequence encoding a selectable marker or a marker whose 
expression is readily identified. The cassette may be a double stranded nucleic acid or a single 
stranded nucleic acid as described in U.S. Patent Application Serial Number 09/948,993. Upon 
homologous recombination, the natural promoter is replaced with the regulatable promoter, leaving 
the gene required for proliferation under the control of the regulatable promoter. Strains in which 
35 the gene required for proliferation is under control of the regulatable promoter are grown under 
conditions in which the regulatable promoter provides a level of the proliferation-required gene 
product which is above the level in a wild type cell. For example, the strains may be grown in the 
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presence of an inducer which induces expression from the regulatable promoter, or under concerns 
in which the action of a repressor on the regulatable promoter is reduced or eliminated. 

Alternatively, rather than replacing the native promoters of each of the genes encoding a 
proliferation-required gene product described herein with a single desired replacement promoter, a 
5 plurality of replacement promoters which provide desired expression levels for the gene products to 
be overexpressed or underexpressed are used. The method is performed as described above except 
that rather than using a single labeled primer complementary to a nucleotide sequence within the 
single replacement promoter, a plurality of labeled primers complementary to suitable nucleotide 
sequences in the plurality of replacement promoters are used. 
10 Alternatively, in embodiments in which the level or activity of proliferation-required gene 

products described herein is reduced by transcribing an antisense nucleic acid complementary to at 
least a portion of the genes encoding such gene products, the strains may be designed such that the 
length of the nucleotide sequence encoding the antisense nucleic acid is different for each gene. 
Amplification reactions are performed as described above using primers at each end of the gene 
15 encoding the antisense nucleic acid such that the amplification product corresponding to each gene 
has a unique length or a dye which allows it to be distinguished from other amplification products 
of the same length. Alternatively, the lengths of the nucleotide sequences encoding the antisense 
nucleic acids may not be unique for each gene, but the primers used in the amplification reaction 
may be selected such that the length of the amplification product corresponding to each gene is 
20 unique. 

In another embodiment, the native promoters may be replaced with promoters which 
include therein or adjacent thereto a unique nucleotide sequence which is distinct from that present 
in the other replacement promoters in the strains in the culture or collection of strains. In this 
embodiment, each promoter includes or has adjacent thereto a unique "tag" which may be used to 

25 identify strains which proliferate more rapidly or more slowly in the culture or collection of strains. 
The tag may be detected using hybridization based methods or amplification based methods, 
including the amplification method which generates amplification products having a unique size for 
each proliferation required gene described above. 

Alternatively, the native promoter which directs the transcription of the proliferation- 

30 required genes described herein may rendered regulatable by inserting a regulatory element into the 
chromosome of the cell via homologous recombination such that the regulatory element regulates 
the level of transcription from the promoter. Examples of gene products, which are encoded by 
genes that have promoters which can be rendered regulatable by regulatory elements inserted by 
such methods include a gene product whose activity or level is inhibited by a nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
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level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

A variety of regulatory elements may be used to regulate the expression of essential gene 
products described herein. The regulatory element may be an operator which is recognized by a 
5 repressor (e.g. lac, tet, araBAD repressors) or a nucleotide sequence which is recognized by a 
transcriptional activator. In some embodiments, the regulatory element may be a transcriptional 
terminator, a nucleotide sequence which introduces a bend in the DNA or an upstream activating 
sequence. A linear regulatory element insertion cassette comprising a regulatory element flanked 
by nucleotide sequences having homology to the natural promoter is introduced into the cell. In 
10 some embodiments, the cassette also comprises a nucleotide sequence encoding a selectable marker 
or a marker whose expression is readily identified. The cassette may be a double stranded nucleic 
acid or a single stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993. Upon homologous recombination, the regulatory element is inserted into the 
chromosome, leaving the gene required for proliferation under the control of the regulatory 
15 element. Strains in which the gene required for proliferation is under control of the regulatory 
element are grown under conditions in which the regulable promoter provides a level of the 
proliferation-required gene product which is above the level in a wild type cell. For example, the 
strains may be grown in the presence of an inducer which induces expression from the promoter, or 
under conditions in which the action of a repressor on the promoter is reduced or eliminated. It will 
20 be appreciated that the amplification method which generates amplification products having a 
unique size for each proliferation required gene may be used to detect strains which are 
overrepresented or underrepresented in the culture or collection of strains. For example, if desired, 
primers complementary to a nucleotide sequence within the regulatory element may be used in the 
amplification reaction. 

25 The promoter replacement cassette or regulatory element insertion cassette may be a double 

stranded nucleic acid, such as an amplicon generated through PCR or other amplification methods, 
or a single stranded nucleic acid, such as an oligonucleotide. For example, single stranded nucleic 
acids may be introduced into the chromosome using the methods described in Ellis et al., PNAS 98: 
6742-6746, 2001. 

30 In some embodiments, the cell into which the promoter replacement cassette or regulatory 

element insertion cassette is introduced has an enhanced frequency of recombination. For example, 
the cells may lack or have a reduced level or activity of one or more exonucleases which would 
ordinarily degrade the DNA to be inserted into the chromosome. In further embodiments, the cells 
may both lack or have reduced levels of exonucleases and express or overexpress proteins involved 

35 in mediating homologous recombination. For example, if the methods are performed in 
Escherichia coli or other enteric prokaryotes, cells in which the activity of exonuclease V of the 
RecBCD recombination pathway, which degrades linear nucleic acids, has been reduced or 
eliminated, such as recB, recC, or recD mutants may be used. In some embodiments, the cells have 
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mutations in more than one of the recB, recC, and recD genes which enhance" thelB^quOTcyof 
homologous recombination. For example the cells may have mutations in both the recB and recC 
genes. 

The promoter replacement or regulatory element insertion methods may also be performed 
5 in Escherichia coli cells in which the activity of the RecET recombinase system of the Rac 
prophage has been activated, such as cells which carry an sbcA mutation. The RecE gene of the rac 
prophage encodes ExoVm a 5'-3' exonuclease, while the RecT gene of the Rac prophage encodes a 
single stranded DNA binding protein which facilitates renaturation and D-loop formation. Thus, 
the gene products of the RecE and RecT genes or proteins with analogous functions facilitate 
10 homologous recombination. The RecE and RecT genes lie in the same operon but are normally not 
expressed. However, sbcA mutants activate the expression the RecE and RecT genes. In some 
embodiments, the methods may be performed in cells which cany mutations in the recB and recC 
genes as well as the sbcA mutation. The RecE and RecT gene may be constitutively or 
conditionally expressed. For example, the methods may be performed in E. coli strain JC8679, 
1 5 which carries the sbc A23 , recB2 1 and recC22 mutations. 

In some embodiments, the methods may be performed in Escherichia coli cells in which 
recombination via the RecF pathway has been enhanced, such as cells which carry an sbcB 
mutation. 

It will be appreciated that the RecE and RecT gene products, or proteins with analogous 

20 functions may be conditionally or constitutively expressed in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida lavsei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus. Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae. Streptococcus nutans, Streptococcus pyogenes. Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 

5 plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. Similarly, in some embodiments, the organism may 
contain mutations analogous to the recB, recC, recD, sbcA or sbcB mutations which enhance the 
frequency of homologous recombination. 

10 In further embodiments, the promoter replacement or regulatory element insertion methods 

may be conducted in cells which utilize the Red system of bacteriophage lambda (X) or analogous 
systems from other phages to enhance the frequency of homologous recombination. The Red 
system contains three genes, (y, P and exo whose products are the Gam, Bet and Exo proteins (see 
Ellis et al. PNAS 98:6742-6746, 2001. The Gam protein inhibits the RecBCD exonuclease V, thus 

15 permitting Beta and Exo to gain access to the ends of the DNA to be integrated and facilitating 
homologous recombination. The Beta protein is a single stranded DNA binding protein that 
promotes the annealing of a single stranded nucleic acid to a complementary single stranded nucleic 
acid and mediates strand exchange. The Exo protein is a double-stranded DNA dependent 5' -3' 
exonuclease that leaves 3' overhangs that can act as substrates for recombination. Thus, 

20 constitutive or conditional expression of the X Red proteins or proteins having analogous functions 
facilitates homologous recombination. 

It will be appreciated that the X Beta, Gam and Exo proteins, or proteins with analagous 
functions may be expressed constitutively or conditionally in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 

25 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma eapsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

35 monocytogenes, Moraxella catairhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberadosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syriiigde, ^ 
Salmonella cholerasuis, Salmonella eiiterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
5 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
piasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
10 organism in which they are to be expressed. 

In some embodiments, the cells may have an increased frequency of homologous 
recombination as a result of more than one of the aforementioned characteristics. In some 
embodiments, the enhanced frequency of recombination may be a conditional characteristic of the 
cells which depen* on the culture conditions in which the cells are grown. For example, in some 
15 embodiments, expression of the X Red Gam, Exo, and Beta proteins or recE and recT proteins may 
be regulated. Thus, the cells may have an increased frequency of homologous recombination as a 
result of any canbination of the aforementioned characteristics. For example, in some 
embodiments, the cell may carry the sbcA and recBC mutations. 

In some embodiments, a linear double stranded DNA to be inserted into the chromosome of 
20 the organism is introduced into an organism constitutively or conditionally expressing the recE and 
recT or the X Beta, Gam and Exo proteins or proteins with analogous functions as described above. 
In some embodiments, the organism may be Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkkolderia cepacia, Burldiolderia fungorum, Burkholderia mallei, Campylobacter 
25 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida ginlliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetcbutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides imrntis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
30 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsidatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium kprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholewsuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, 
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Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemoTyScus. Str&tVccfCcus 
pneumoniae. Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahemolyticus, Vibrio vulnificans. Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
5 embodiments, the double stranded DNA may be introduced into an organism having the recBC and 
sbcA mutations or analogous mutations. 

In other embodiments, a single stranded DNA to be inserted into the chromosome of the 
organism is introduced into an organism expressing the X Beta protein or a protein with an 
analogous function. In some embodiments the single stranded DNA is introduced into an organism 
10 expressing both the X Beta and Gam proteins or proteins with analogous functions. In further 
embodiments, the single stranded DNA is introduced into an organism expressing the X Beta, Gam 
and Exo proteins or proteins with analogous functions. The X proteins or analogous proteins may 
be expressed constitutively or conditionally. In some embodiments, the organism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, BurJdiolderia cepacia, 
Burkliolderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia n-achomatis, Clostridium acetobutylicum. 
20 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
25 Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori. 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
30 typhimurium. Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vidnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
35 In some embodiments, the linear nucleic acid may be introduced into the chromosome of a 

first organism which has an enhanced frequency of homologous recombination and then transferred 
to a second organism which is less amenable to direct application of the present methods. For 
example, the linear nucleic acid may be introduced into the chromosome of E. coli and transferred 
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into a second organism via conjugation or transduction. After introduction into the second 
organism, the nucleic acid is inserted into the chromosome of the second organism via homologous 
recombination, thereby effectively transferring the regulatory element from the chromosome of the 
first organism into the corresponding location in the chromosome of the second organism. 
5 In other embodiments, the cells may be diploid cells, such as fungal cells. In some 

embodiments, one copy of the gene encoding the proliferation-required gene product may be 
disrupted, rendering it inactive. In further embodiments, one copy of the gene encoding the 
proliferation-required gene product may be disrupted and the other copy of the gene encoding the 
proliferation-required gene product may be placed under the control of a regulatable promoter. 

10 Such strains may be generated by disrupting the first copy of the gene encoding the proliferation- 
required gene product by homologous recombination using a disruption cassette comprising a 
nucleotide sequence encoding an expressible dominant selectable marker flanked on each side by 
nucleic acids homologous to the target sequence to be disrupted. The second copy of the gene 
encoding the proliferation-required gene product may be placed under the control of a regulatable 

15 promoter by homologous recombination using a promoter replacement cassette comprising a 
regulatable promoter flanked on each side by nucleic acids homologous to the natural promoter for 
the proliferation-required gene. The promoter replacement cassette may also include a nucleotide 
sequence encoding a selectable marker located 5* of the regulatable promoter but between the 
nucleic acids homologous to the natural promoter. 

20 In other embodiments, overexpression may be achieved by operably linking a proliferation- 

required gene product described herein to a desired promoter in a vector. The vector may be a 
vector which replicates extrachromosomally or a vector which integrates into the chromosome. For 
example, if the vector is to be used in bacterial cells, the vector may be a pBR322 based vector or a 
bacteriophage based vector such as PI or lambda. If the vector is to be used in Saccharomyces 

25 cerevisae, it may be a vector based on the 2 micron circle or a vector incorporating a yeast 
chromosomal origin of replication. If the vector is to be used in mammalian cells, it may be a 
retroviral vector, SV40 based vector, a vector based on bovine papilloma virus, a vector based on 
adenovirus, or a vector based on adeno-associated virus. If the vector is to be used in Candida 
albicans it may be a vector comprising a promoter selected from the group consisting of the 

30 CaPCKl, MET25, MAL2, PH05, GAL1,10, STE2 or STE3 promoters. In some embodiments, the 
vectors described in the following publications may be used: CIplO, an efficient and convenient 
integrating vector for Candida albicans. Murad et al., Yeast 16(4):325-7 (2000); Transforming 
vector pCPW7, Kvaal et al., : Infect Immun 67(12):6652-62 (1999); Transforming vector 
pCWOP16, Kvaal et al., : Infect Immun 65(ll):4668-75 (1997); double-ARS vector, pRMl, to be 

35 used for direct cloning in Ca by complementation of the histidine auxotrophy of strain CA9, Pla et 
al, Gene 165(1): 1 15-20 (1995); pMK16, that was developed for the transformation of C albicans 
and carries an ADE2 gene marker and a Candida autonomously replicating sequence (CARS) 
element promoting autonomous replication (cited in Sanglard and Fiechter Yeast 8(12): 1065-75 
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(1992); A plasmid vector (denoted pRC2312) was constructed, which replicates autonomously in 
Escherichia coli. Saccharomyces cerevisiae and Candida albicans. It contains LEU2, URA3 and an 
autonomously replicating sequence (ARS) from C. albicans, Cannon et al., Mol Gen Genet 235(2- 
3):453-7 (1992); Expression vector (CIplO-MAL2p) for use in Candida albicans has been 
5 constructed in which a gene of interest can be placed under the control of the CaMAL2 maltase 
promoter and stably integrated at the CaRPIO locus (Backen et al., Yeast 16(12):! 121-9 (2000)); 
(Volker, R. S., A. Sonneborn, C. E. Leuker, and J. F. Ernst. 1997. Efglp, an essential regulator of 
morphogenesis of the human pathogen Candida albicans, is a member of a conserved class of 
bHLH proteins regulating morphogenetic processes in fungi. EMBO 16:1982-1991.); and a C. 

10 albicans transformation vector containing the C. albicans URA3 gene, a Candida ARS sequence, 
and a portion of the Saccharomyces cerevisiae 2 microns circle containing the replication origin 
was constructed. Goshorn et al., Infect Immun 60(3):876-84 (1992). A variety of other vectors 
suitable for use in foregoing organisms or in any other organism in which the present invention is to 
be practiced are familiar to those skilled in the art. 

15 Underexpression of a proliferation-required gene product described herein may be obtained 

in a variety of ways. For example, in one embodiment underexpression of the proliferation- 
required gene product may be achieved by providing an agent, such as an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, an 
antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 

20 or 500 consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to 
a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ ID 

25 NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which encodes a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581, a nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 
35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic acid, an antisense 

30 nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a homologous nucleic acid, a nucleic acid complementary to a 
homologous coding nucleic acid, a nucleic acid complementary to at least 10, 15, 20, 25, 30, 35, 40, 
50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a homologous coding nucleic acid, 
a nucleic acid complementary to a nucleic acid which encodes a homologous polypeptide, or a 

35 nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, or 150 consecutive amino acids of a homologous polypeptide, which reduces the level or 
activity of the gene product within the cell. In one embodiment, the agent may comprise an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
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ID NOs.: 1-6213 which is complementary to a nucleic acid encoding the proliferation-required gene 
product or complementary to a portion of a nucleic acid encoding the proliferation-required gene 
product. 

In one example of antisense-inhibition-based underexpression, a nucleic acid which 
5 encodes the antisense nucleic acid may be operably linked to a regulatable promoter. When grown 
under appropriate conditions, such as media containing an inducer of transcription or an agent 
which alleviates repression of transcription, the antisense nucleic acid is expressed in the cell, 
thereby reducing the level or activity of the gene product within the cell. In some embodiments, the 
concentration of the inducer of transcription or the agent which alleviates repression of transcription 
10 may be varied to provide optimal results. Such methods have been described previously herein and 
in U.S. Patent Application Serial Number 09/815,242, U.S. Patent Application Serial Number 
09/492,709, U.S. Patent Application Serial Number 09/711,164, or U.S. Patent Application Serial 
Number 09/741,669. 

Alternatively, underexpression of a proliferation-required gene product described herein 

15 may be achieved by constructing strains in which the expression of the gene product is under the 
control of a constitutive or regulatable promoter using methods such as those described above with 
respect to methods in which the gene product is overexpressed. To provide cells which 
underexpress the gene product, the cells are grown under conditions in which the gene product is 
expressed at a level lower than that of a wild type cell. For example, the cells may be grown under 

20 conditions in which a repressor reduces the level of transcription from the regulatable promoter. 

In other embodiments, underexpression may be achieved by operably linking the gene 
required for proliferation to a desired promoter in a vector as described above with respect to 
embodiments in which gene products required for proliferation are overexpressed. In some 
embodiments, the vector may be present in cells in which the chromosomal copy or copies of the 

25 gene has been disrupted. 

Examples of gene products, which are encoded by genes that can be underexpressed using 
methods such as those described above with respect to methods in which the gene product is 
overexpressed include a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a 

30 gene product encoded by a nucleic acid comprising a nucleotide . sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

35 One embodiment of the invention includes a method for identifying a gene product 

described herein on which a compound which inhibits the proliferation of an organism acts. The 
method employs a culture which comprises a mixture of strains of the organism. At least some of 
the strains in the culture overexpress a different gene product which is required for the proliferation 
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of the organism. Preferably, each of the strains in the culture overexpresses a different gene 
product which is required for proliferation of the organism (i.e. all of the strains in the culture 
overexpress a gene product which is required for proliferation of the organism). For example, the 
gene product which is overexpressed in each strain may be a gene product whose activity or level is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 621442397, a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene 
product whose activity or level is inhibited by a homologous antisense nucleic acid, a gene product 
10 encoded by a homologous coding nucleic acid, and a gene product comprising a homologous 
polypeptide. 

Strains that overexpress the proliferation-required gene product may be obtained using the 
methods described above. The culture may comprise any number of strains which overexpress a 
gene product required for proliferation. For example the culture may comprise at least two strains, 

15 at least 10 strains, at least 20 strains, at least 30, strains, at least 50 strains, at least 100 strains, at 
least 300 strains or more than 300 strains which overexpress a gene product required for 
proliferation. In some embodiments, the culture may comprise strains which in aggregate 
overexpress all or most of the gene products required for proliferation of the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 

20 compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
partially purified natural extract. The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which do not 

25 overexpress the gene product on which the compound acts, such that strains which overexpress said 
gene product on which the compound acts proliferate more rapidly in the culture than strains which 
do not overexpress said gene product on which said compound acts. Thus, after a sufficient period 
of time, the strain which overexpresses the gene product on which the compound acts will be more 
prevalent in the culture than strains which do not overexpress the gene product on which the 

30 compound acts. In a preferred embodiment, the growth conditions and incubation period are 
selected so that only one strain, the strain overexpressing the target of the compound, is recovered 
from the culture. Thus, in one embodiment, a plurality of cultures containing a plurality of strains 
each of which overexpresses a different proliferation-required gene product may be grown in the 
presence of varying concentrations of the compound. In addition to varying the compound 

35 concentrations, in embodiments where expression of the proliferation-required gene product is 
under the control of a regulatable promoter, the plurality of cultures may be grown at varying 
concentrations of an agent which regulates the level of expression from the promoter, such as an 
inducer or an agent which reduces the effect of a repressor on transcription from the promoter. It 
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will be appreciated, that the cultures may be grown in liquid medium in the presence of the 
compound whose target is to be identified (and where appropriate in the presence of an agent which 
regulates the level of expression from the promoter) or alternatively, a liquid culture comprising the 
strains which overexpress the proliferation-required gene products may be grown in the absence of 

5 the compound whose target is to be identified and then introduced onto a solid medium containing 
the compound (and, where appropriate, also containing an agent which regulates the level of 
expression from the promoter). 

The identity of the overexpressed gene product which is the target of the compound may be 
determined using a variety of methods. For example, in some embodiments of the present 

10 invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 
strains which was not contacted with the compound to identify nucleic acids which are 
overrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or collection of strains. Alternatively, in some embodiments, the nucleic acids 

15 present in a culture or collection of strains contacted with the test compound may be analyzed to 
identify those nucleic acids which are present without comparison to a control culture or collection 
of strains. 

In some embodiments, the strains which proliferated more rapidly in the culture or 
collection of strains, i.e. strains having an enhanced ability to proliferate in the presence of a test 

20 compound relative to other strains in the culture or collection of strains, are identified as follows. 
Amplification products which are correlated with each of the overexpressed genes and which are 
distinguishable from one another are obtained from a culture or collection grown in the presence of 
a test compound. The amplification products are distinguished from one another to determine 
whether a particular amplification product is overrepresented in the culture or collection of strains. 

25 In some embodiments, the amplification products corresponding to each of the gene products have 
lengths which permit them to be distinguished from one another. In another embodiment, one or 
more of the amplification products have similar or identical lengths but are distinguishable from 
one another based on a detectable agent, such as a dye, attached thereto. In some embodiments, 
amplification products which are overrepresented are identified by comparing the amplification 

30 products from the culture or collection of strains which was contacted with the test compound to the 
amplification products from a culture or collection of strains which was not contacted with the test 
compound. Alternatively, amplification products which are overrepresented may be identified by 
simply identifying the amplification products obtained from the culture or collection of strains 
contacted with the test compound (for example, only one or a few strains may have proliferated in 

35 the presence of the test compound). The above methods for generating distinguishable 
amplification products may be used in conjunction with any of the methods for generating strains 
which overexpress gene products required for proliferation described herein in order to facilitate the 
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identification of strains which proliferate more rapidly or more slowly in the presence of a test 
compound. 

For example, in some embodiments of the present invention, each of the native promoters 
of each of the genes encoding gene product required for proliferation are replaced by a single 
5 desired replacement promoter. After growth of the culture or collection of strains containing the 
strains in which the promoters have been replaced in the presence of a test compound for a desired 
period of time, an amplification reaction is performed on nucleic acids obtained from the culture as 
follows. 

The nucleic acids from the culture or collection of strains may be divided into at least two 

10 aliquots if desired. In a preferred embodiment the nucleic acids from the culture or collection of 
strains are divided into four aliquots. A single primer complementary to a nucleotide sequence 
within the replacement promoter , within the proliferation required genes, or within nucleic acid 
sequences adjacent to the promoter or proliferation required genes is divided into at least two 
portions, one portion for each aliquot of nucleic acids. Each portion of the primer is labeled with a 

15 distinct detectable dye, such as the 6FAM™, TEI™, VIC™, HEX™, NED™, and PET™ dyes 
obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or DS-33 dye sets 
available from Applied Biosystems (Foster City, CA) may be used to label the primers. 
Alternatively, the HEX™, NED, JOE, TMR and TET™ dyes available from Amersham 
Biosciences may be used. Thus, if the nucleic acids from the culture are not divided into aliquots, a 

20 single primer labeled with a single dye may be used. If the nucleic acids from the culture are 
divided into aliquots, at least 2, at least 3, at least 4 or more than 4 primers labeled with 
distinguishable dyes may be used. Each of the portions of labeled primers are added to each of the 
aliquots of the nucleic acids from the culture or collection of strains such that each aliquot of 
nucleic acid receives a single labeled primer with a single detectable dye thereon. In some 

25 embodiments, the primers are divided into 3 portions, 4 portions or more than 4 portions, with each 
portion having a dye which is distinguishable from the dyes on the other portions thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 
the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 

30 proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 
primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 

35 the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
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unlabeled primers. Preferably, the amplification products are between about 100-about 400 
nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of fiie embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
5 dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 
amplification products are then separated by length to identify amplification products having 
increased representation in the culture or collection of strains (i.e. amplification products derived 
from cells which proliferated more rapidly in the culture or collection of strains). The amplification 

10 products are then correlated with the corresponding genes to determine which strains proliferated 
more rapidly in the culture or collection of strains. If desired, amplification products having 
increased representation in the culture may be identified by comparing the amplification products 
obtained from a culture or collection of strains which was contacted with the compound to 
amplification products obtained from a control culture or collection of strains which was not 

15 contacted with the compound. Alternatively, if desired, the amplification products which are 
obtained from a culture which was contacted with the compound may be directly identified without 
comparison to a control culture which was not contacted with the compound. 

For example, in some embodiments, the amplification products from each of the nucleic 
acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 

20 detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having increased or decreased representation in the culture or 
collection of strains. Figures 2A and 2B illustrate one embodiment of this method in which the 
absence of an amplification product from an amplification reaction performed on a culture 
comprising a plurality of strains underexpressing genes required for proliferation indicates that a 

25 test compound acts on the gene corresponding to the missing amplification product. It will be 
appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

30 Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 

acids obtained from a culture or collection of strains which was contacted with the compound using 
a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 

35 nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 
each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
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overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
unique length or a dye which allows it to be distinguished from other amplification products of the 
same length. A second amplification reaction is conducted on a control culture or collection of 
5 strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
products which are overrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 

10 polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. If desired, in 
the embodiment where the amplification products from the first amplification reaction are run in a 
different lane or capillary than the amplification products from the second amplification reaction, 
the same dye may be used to label the primers in the first and second amplification reactions. 

15 Alternatively, if desired, different dyes may be used to label the primers in the first and second 
amplification reactions. If desired, in the embodiment where the amplification products from the 
first amplification reaction are run in a different lane or capillary than the amplification products 
from the second amplification reaction, the same dye may be used to label the primers in the first 
and second amplification reactions. Alternatively, if desired, different dyes may be used to label 
» 20 the primers in the first and second amplification reactions. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 
labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 

25 are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. It will be 

30 appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
35 may be conducted on nucleic acids obtained from the culture or collection of strains. Each 
amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
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individual amplification reactions are pooled and amplification products having increased 
representation in the culture are identified as described above. 

In another embodiment, a culture or collection of strains in which gene products required 
for proliferation are overexpressed from regulatable promoters which replaced the native promoters 
5 of the genes encoding these gene products is allowed to grow in the presence of a test compound for 
a desired number of generations. Preferably, the culture or collection of strains is allowed to grow 
in the presence of the test compound for at least 20 generations. Nucleic acids are isolated from the 
culture or collection of strains and an amplification reaction is performed using a primer which is 
complementary to a nucleotide sequence within the replacement promoters) or a nucleotide 
10 sequence adjacent to the a 5' end thereof and primers which are complementary to a nucleotide 
sequence within the proliferation required genes or nucleotide sequences adjacent thereto. The 
resulting amplification product(s) is directly sequenced using a primer complementary to a 
nucleotide sequence within the replacement promoter. 

In one embodiment of the present invention, the vector containing the nucleotide sequence 
15 encoding the proliferation-required gene product is obtained from a strain which proliferated more 
rapidly in the culture using methods such as plasmid preparation techniques. Nucleic acid 
sequencing techniques are then employed to determine the nucleotide sequence of the gene which 
was overexpressed. 

Alternatively, the identity of the overexpressed gene product which is the target of the 

20 compound may be determined by performing a nucleic acid amplification reaction, such as a 
polymerase chain reaction (PCR), to identify the nucleotide sequence of the gene which was 
overexpressed. For example, aliquots of a nucleic acid preparation, such as a purified plasmid, 
from the strain which is recovered from the culture may each be contacted with pairs of PCR 
primers which would amplify a different proliferation-required gene to determine which pair of 

25 primers yields an amplification product. 

An alternative method for determining the identity of the gene product described herein 
which is the target of the compound involves obtaining a nucleic acid array, such as a DNA chip, 
which contains each of the proliferation-required genes which were overexpressed in the strains in 
the culture. Each proliferation-required gene occupies a known location in the array. A nucleic 

30 acid preparation, such as a plasmid preparation, from the recovered strain is labeled with a 
detectable agent, such as radioactive or fluorescent moiety, and placed in contact with the nucleic 
acid array under conditions which permit the labeled nucleic acid to hybridize to complementary 
nucleic acids on the array. The location on the array to which the labeled nucleic acids hybridize is 
determined to identify the gene which was overexpressed in the recovered strain. If desired the 

35 hybridized nucleic acids from a culture which was contacted with the compound may be compared 
to the hybridized nucleic acids from a control culture which was not contacted with the compound. 
Alternatively, the hybridized nucleic acids from a culture which was contacted with the compound 
may be directly identified without comparison to nucleic acids from a control culture. 
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In some instances, more than one strain may proliferate more rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to restrict proliferation only to cells which overexpress 
one gene product (i.e. the target gene product). While strains which overexpress the target gene 

5 product will be the most prevalent strain in the culture, other strains may also have proliferated. In 
such instances, the identity of the gene product in the strain which is most prevalent in the culture 
may be identified by quantitating the levels of each of the genes encoding proliferation-required 
proteins in the culture. This may be accomplished by quantitative PCR, DNA sequencing, 
hybridization, or array technology as described above, 

10 In other instances, multiple strains will exhibit more rapid proliferation in the culture as a 

result of a common functional attribute. For example, the strains which proliferate more rapidly 
may each overexpress a gene product with a common enzymatic activity, such as serine protease 
activity for example. Alternatively, the strains which proliferate more rapidly may each 
overexpress a gene product with a common functional domain, such as a cAMP binding domain. In 

15 such instances, the common attribute of the strains which proliferate more rapidly may provide 
information as to the mode of action of the compound or the biochemical activity of the target of 
the compound. For example, if all of the overexpressed genes in the strains which proliferated 
more rapidly are serine proteases, the compound acts by inhibiting serine protease activity and the 
target protein is a serine protease. If desired, the compound may be derivatized and the efficacy of 

20 the derivatized compound against each of the strains which proliferated more rapidly may be 
assessed as described herein in order to identify derivatives which are capable of interacting with a 
wide range of targets sharing a common activity or binding site (i.e. derivatives which have a 
greater ability to inhibit the proliferation of all the strains than the original compound) or to identify 
derivatives having greater specificity for a desired target (i.e. derivatives which have a greater 

25 specificity for one of the strains than the original compound). For example, it is possible that a 
nonessential gene product expressed in the cell might also bind to the initial test compound in 
addition to the gene product required for proliferation. In such an instance, it is desirable to obtain 
a derivative of the initial test compound which is specific for the gene product required for 
proliferation. In addition, it is possible that two gene products required for proliferation might bind 

30 to the initial test compound but specificity for one of the gene products is desired. 

Rather than employing a single culture which contains multiple strains each of which 
overexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 
which overexpresses a different proliferation-required gene product. For example, individual 

35 strains each overexpressing a different proliferation-required . gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 
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more rapidly. The identity of the overexpressed gene product in the strain that proliferated more 
rapidly is determined as described above. 

In another embodiment, individual strains each overexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 
5 medium, such as an agar plate. The medium contains the compound and where appropriate an 
agent which regulates the level of expression from the promoter). The level of proliferation of each 
of the strains is determined to identify a strain which proliferated more rapidly. The identity of the 
overexpressed gene product in the strain that proliferated more rapidly is determined as described 
above. 

10 The above methods may be used to prioritize compound development or to determine 

whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product, it is 
advantageous to determine whether it has been previously identified prior to investing significant 
effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 

15 purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which overexpresses a different gene product 
described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 

20 evaluated. The location of each strain in the array and the gene product overexpressed by that strain 
is known. The pattern of colonies which grow in the presence of the compound is evaluated and 
compared to the pattern of colonies which grow in the presence of previously identified drugs. If 
the pattern of colonies which grow in the presence of the compound being evaluated is the same as 
the pattern of colonies which grow in the presence of a previously identified drug, further 

25 development of the compound is halted. 

Additionally in some embodiments, the sequence of the gene product in a strain which 
proliferated more rapidly in the assays described above is compared to the sequence of gene 
products from heterologous organisms to determine the likely spectrum of species whose growth 
would be inhibited by the compound. If the gene product has a high degree of homology to gene 

30 products from heteologous species, it is likely that the compound would also inhibit the growth of 
these heterologous species. Homology may be determined using any of a variety of methods 
familiar to those drilled in the art. For example, homology may be determined using a computer 
program such as BLASTP or FASTA. The ability of the compound to inhibit the growth of the 
heterologous species may then be confirmed by comparing the growth of cells of the heterologous 

35 species in the presence and absence of the compound. 

Current meihods for identifying the target of compounds which inhibit cellular proliferation 
are laborious and time consuming. The above methods may be employed to allow the targets of a 
large number of compounds to be rapidly identified. In such methods, the methods described above 
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are simultaneously performed for each of a large number of compounds. For example, the 
compounds may be members of a library of compounds generated using combinatorial chemistry or 
members of a natural product library. In such methods, a plurality of cultures each comprising a 
plurality of strains each of which overexpresses a different gene product required for proliferation 
5 or a plurality of collections of individual strains each of which overexpresses a different gene 

product required for proliferation is obtained. Each culture or collection of strains is contacted with 
a different compound in the library and the target of the compound is identified as described above. 

In another embodiment, the gene product described herein on which a compound which 
inhibits the proliferation of an organism acts is identified using a culture which comprises a mixture 

10 of strains of the organism including strains which underexpress a different gene product which is 
required for proliferation of the organism (i.e. at least some of the strains in the culture 
underexpress a gene product which is required for proliferation of the organism). Preferably, each 
of the strains in the culture underexpress a different a gene product which is required for the 
proliferation of the organism (i.e. all of the strains in the culture underexpress a gene product which 

15 is required for the proliferation of the organism). In some embodiments, the culture comprises at 
least one strain which underexpresses a gene product selected from the group consisting of a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 

20 42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Strains underexpressing the proliferation-required gene products described herein may be 

25 obtained using the methods described above. The culture may comprise any number of strains. For 
example the culture may comprise at least two strains, at least 10 strains, at least 20 strains, at least 
30, strains, at least 50 strains, at least 100 strains, at least 300 strains or more than 300 strains which 
underexpress a gene product required for proliferation. In some embodiments, the strains in the 
culture in aggregate may underexpress all or most of the gene products required for proliferation of 

30 the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 
compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
35 partially purified natural extract. The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which underexpress 
the gene product on which the compound acts, such that strains which do not underexpress the gene 
product on which the compound acts proliferate more rapidly in the culture than strains which do 
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underexpress said gene product on which said compound acts. Thus, after a sufficient period of 
time, the strain which underexpresses the gene product on which the compound acts will be less 
prevalent in the culture than strains which do not underexpress the gene product on which the 
compound acts. In one embodiment, the growth conditions and incubation period are selected so 
5 that only one strain, the strain underexpressing the target of the compound, proliferates at a reduced 
rate in the culture. In another embodiment, the growth conditions may be selected so that the strain 
underexpressing the target of the compound is not recovered from the culture. Thus, in one 
embodiment, a plurality of cultures containing a plurality of strains each of which underexpresses a 
different proliferation-required gene product may be grown in the presence of varying 

10 concentrations of the compound. In addition to varying the compound concentrations, in 
embodiments where expression of the proliferation-required gene product is under the control of a 
regulatable promoter, the plurality of cultures may be grown at varying concentrations of an agent 
which regulates the level of expression from the promoter, such as an inducer or an agent which 
reduces the effect of a repressor on transcription from the promoter. It will be appreciated, that the 

15 cultures may be grown in liquid medium in the presence of the compound whose target is to be 
identified (and where appropriate in the presence of an agent which regulates the level of expression 
from the promoter) or alternatively, a liquid culture comprising the strains which underexpress the 
proliferation-required gene products may be grown in the absence of the compound whose target is 
to be identified and then introduced onto a solid medium containing the compound (and, where 

20 appropriate, also containing an agent which regulates the level of expression from the promoter). 

The identity of the underexpressed gene product which is the target of the compound may 
be determined using a variety of methods. For example, in some embodiments of the present 
invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 

25 strains which was not contacted with the compound to identify nucleic acids which are 
underrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or strains. Alternatively, in some embodiments, the nucleic acids present in a 
' culture or collection of strains contacted with the test compound may be analyzed to identify those 
nucleic acids which are missing or present at reduced levels without comparison to a control culture 

30 or collection of strains. 

In some embodiments of the present invention, the strains which proliferated more slowly 
in the culture or collection of strains, i.e. strains having an decreased ability to proliferate in the 
presence of a test compound or which do not proliferate in the presence of a test compound, are 
identified as follows. Amplification products which are correlated with each of the underexpressed 

35 genes and which are distinguishable from one another are obtained from a culture or collection 
grown in the presence of a test compound. The amplification products are distinguished from one 
another to determine whether a particular amplification product is underrepresented in the culture or 
collection of strains. In some embodiments, the amplification products corresponding to each of the 
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gene products have lengths which permit them to be distinguished from one another. In another 
embodiment, one or more of the amplification products have similar or identical lengths but are 
distinguishable from one another based on a detectable agent, such as a dye, attached thereto. In 
some embodiments, amplification products which are underrepresented are identified by comparing 
5 the amplification products from the culture or collection of strains which was contacted with the 
test compound to the amplification products from a culture or collection of strains which was not 
contacted with the test compound. Alternatively, amplification products which are 
underrepresented in the culture or collection of strains may be identified simply by determining 
which amplification products are missing or present at reduced levels in the culture or collection of 
10 strains. The above methods for generating distinguishable amplification products may be used in 
conjunction with any of the methods for generating strains which underexpress gene products 
required for proliferation described herein in order to facilitate the identification of strains which 
proliferate more slowly in the presence of a test compound. 

For example, in some embodiments of the present invention, each of the native promoters of each 

15 of the genes encoding gene product required for proliferation are replaced by a single desired 
replacement promoter. After growth of the culture or collection of strains containing the strains in 
which the promoters have been replaced in the presence of a test compound for a desired period of 
time, an amplification reaction is performed on nucleic acids obtained from the culture as follows. 

The nucleic acids from the culture or collection of strains are divided into at least two 

20 aliquots. In a preferred embodiment the nucleic acids from the culture or collection of strains are 
divided into four aliquots. A single primer complementary to a nucleotide sequence within the 
replacement promoter , within the proliferation required genes, or within nucleic acid sequences 
adjacent to the promoter or proliferation required genes is divided into four groups Each group is 
labeled with a distinct detectable dye, such as the 6FAM™, TEI™, VIC™, HEX™, NED™, and 

25 PET™ dyes obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or 
DS-33 dye sets available from Applied Biosystems (Foster City, CA) may be used to label the 
primers. Each of the groups of labeled primers are added to each of the aliquots of the nucleic acids 
from the culture or collection of strains such that each aliquot of nucleic acid receives a single 
labeled primer with a single detectable dye thereon. 

30 Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 

the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 
proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 

35 primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 
the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
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nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100-about 400 
5 nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 

10 amplification products are then separated by length to identify amplification products decreased 
representation or which are absent in the culture or collection of strains. The amplification products 
are then correlated with the corresponding genes to determine which strains proliferated more 
slowly in the culture or collection of strains. If desired, amplification products having decreased 
representation in the culture may be identified by comparing the amplification products obtained 

15 from a culture or collection of strains which was contacted with the compound to amplification 
products obtained from a control culture or collection of strains which was not contacted with the 
compound. Alternatively, if desired, the amplification products which are missing or present at 
reduced levels in a culture which was contacted with the compound may be directly identified 
without comparison to a control culture which was not contacted with the compound. 

20 For example, in some embodiments, the amplification products from each of the nucleic 

acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 
detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having decreased representation in the culture or collection of 
strains. Figures 2A and 2B illustrate one embodiment of this method in which the absence of an 

25 amplification product from an amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation indicates that a test compound acts on 
the gene corresponding to the missing amplification product. 

Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 
acids obtained from a culture or collection of strains which was contacted with the compound using 

30 a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 
nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 

35 each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
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unique length. A second amplification reaction is conducted on a control culture or collection of 
strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
5 products which are underrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 
polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 

10 labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 
are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 

15 product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
may be conducted on nucleic acids obtained from the culture or collection of strains. Each 

20 amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
individual amplification reactions are pooled and amplification products having decreased 
representation in the culture are identified as described above. 

In an alternative embodiment, the representation of each strain in the culture may be 

25 assessed by hybridizing detectably labeled nucleic acids encoding the proliferation-required gene 
products, or portions thereof, obtained from the culture to an array comprising nucleic acids 
encoding the gene products required for proliferation or portions thereof. Each nucleic acid 
encoding a gene product required for proliferation or portion thereof occupies a known location on 
the array. The signal from each location on the array is quantitated to identify those nucleic acids 

30 encoding a proliferation-required gene product which are underrepresented in the culture. If desired 
the hybridized nucleic acids from a culture which was contacted with the compound may be 
compared to the hybridized nucleic acids from a control culture which was not contacted with the 
compound. Alternatively, the hybridized nucleic acids from a culture which was contacted with the 
compound may be directly analyzed without comparison to nucleic acids from a control culture. 

35 In another alternative, each strain underexpressing a gene product required for proliferation 

may be constructed to contain a unique nucleic acid sequence (referred to herein as a "tag"). The 
tag may be included in the chromosome of each strain or in an extrachromosomal vector. For 
example, the tag could be included in a vector encoding an antisense nucleic acid complementary to 
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a gene encoding a gene product required for proliferation or a portion of such a gene or the tag may 
be included in the antisense nucleic acid itself . The representation of each strain in the culture may 
be assessed by performing an amplification reaction using primers complementary to each of the 
tags and quantitating the levels of the resulting amplification products to identify a tag which is 
5 underrepresented or absent from the culture. Since each tag corresponds to one strain, the strain 
which is underrepresented or absent from the culture may be identified. If desired the tags present 
in a culture which was contacted with the compound may be compared to the tags present in a 
control culture which was not contacted with the compound. Alternatively, the tags present in a 
culture which was contacted with the compound may be analyzed without comparison to a control 
10 culture. 

It will be appreciated that, if desired, unique tags may also be used in embodiments in 
which gene products required for proliferation are overexpressed. In some aspects of such 
embodiments, the tags may be within or adjacent to the promoter which drives expression of the 
gene encoding the gene product. In such embodiments, the gene product which is overexpressed in 

15 strains which proliferate more rapidly in the culture may be identified by detecting the presence or 
amount of the unique tag corresponding to that gene product in the culture. 

In some instances, more than one strain may proliferate less rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to reduce the proliferation only in cells which 

20 underexpress one gene product (i.e. the target gene product). While strains which underexpress the 
target gene product will be the least prevalent strain in the culture, other strains may also be 
underrepresented. In such instances, the identity of the gene product in the strain which is least 
prevalent in the culture (or not recovered from the culture) may be identified by quantitating the 
levels of each of the genes encoding proliferation-required proteins in the culture. This may be 

25 accomplished by quantitative PGR, DNA sequencing, hybridization, or array technology as 
described above. 

In other instances, multiple strains will exhibit less rapid proliferation in the culture as a 
result of a common functional attribute. For example, the strains which proliferate less rapidly (or 
the strains which are not recovered from the culture) may each underexpress a gene product with a 

30 common enzymatic activity, such as serine protease activity for example. Alternatively, the strains 
which proliferate less rapidly (or the strains which are not recovered from the culture) may each 
underexpress a gene product with a common functional domain, such as a cAMP binding domain. 
In such instances, the common attribute of the strains which proliferate less rapidly (or the strains 
which are not recovered from the culture) may provide information as to the mode of action of the 

35 compound or the biochemical activity of the target of the compound. For example, if all of the 
underexpressed genes in the strains which proliferated less rapidly are serine proteases, the 
compound acts by inhibiting serine protease activity and the target protein is a serine protease. If 
desired, the compound may be derivatized and the efficacy of the derivatized compound against 
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each of the strains which proliferated more rapidly may be assessed as described herein in order to 
identify derivatives which are capable of interacting with a wide range of targets sharing a common 
activity or binding site (i.e. derivatives which have a greater ability to inhibit the proliferation of all 
the strains than the original compound) or to identify derivatives having greater specificity for a 
5 desired target (i.e. derivatives which have a greater specificity for one of the strains than the 
original compound). 

Rather than employing a single culture which contains multiple strains each of which 
underexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 

10 which underexpresses a different proliferation-required gene product For example, individual 
strains each underexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 

15 less rapidly or which did not proliferate at all. The identity of the underexpressed gene product in 
the strain that proliferated less rapidly or which did not proliferate at all is determined as described 
above. 

In another embodiment, individual strains each underexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 

20 medium, such as an agar plate. The medium contains the compound and, where appropriate, an 
agent which regulates the level of expression from the promoter. The level of proliferation of each 
of the strains is determined to identify a strain which proliferated less rapidly (or a strain which is 
not recovered from the culture). The identity of the underexpressed gene product in the strain that 
proliferated less rapidly (or the strain which is not recovered from the culture) is determined as 

25 described above. 

The above methods may be used to prioritize compound development or to determine 
whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product is 
advantageous to determine whether it has been previously identified prior to investing significant 

30 effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 
purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which underexpresses a different gene product 

35 described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 
evaluated. The location of each strain in the array and the gene product underexpressed by that 
strain is known. The pattern of colonies which grow less rapidly or fail to grow in the presence of 
the compound is evaluated and compared to the pattern of colonies which grow less rapidly or fail 
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to grow in the presence of previously identified drugs. If the pattern of colonies which grow less 
rapidly or fail to grow in the presence of the compound being evaluated is the same as the pattern of 
colonies which grow less rapidly or fail to grow in the presence of a previously identified drug, 
further development of the compound is halted. 
5 Additionally, the nucleotide sequence of the gene product described herein in a strain which 

proliferated less rapidly (or a strain which was not recovered from the culture) in the assays 
described above is compared to the nucleotide sequence of gene products from heterologous 
organisms to determine the likely spectrum of species whose growth would be inhibited by the 
compound. If the gene product has a high degree of homology to gene products from heterologous 

10 species, it is likely that the compound would also inhibit the growth of these heterologous species. 
Homology may be determined using any of a variety of methods familiar to those skilled in the art. 
For example, homology may be determined using a computer program such as BLASTP or 
FASTA. The ability of the compound to inhibit the growth of the heterologous species may then be 
confirmed by comparing the growth of cells of the heterologous species in the presence and absence 

15 of the compound. 

In other embodiments, the present invention uses collections or cultures of strains 
comprising both strains which overexpress gene products described herein required for cellular 
proliferation and strains which underexpress the same gene products required for cellular 
proliferation. The gene product which is overexpressed or underexpressed in each strain may be a 

20 gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 

25 antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

The culture or collection of strains is contacted with a compound and the nucleic acids 
present in the culture or collection of strains are analyzed. Preferably, nucleic acids derived from 
overexpressing strains can be distinguished from those derived from underexpressing strains. For 

30 example, the overexpressing strains may be obtained using promoter replacement as described 
above while the underexpressing strains may be obtained by expressing antisense nucleic acids. 
Accordingly, in one embodiment, amplification primers may be designed which will uniquely 
amplify nucleic acids from the overexpressing strains or the underexpressing strains. If a 
compound acts on a gene product which was overexpressed and underexpressed in the culture, then 

35 the amplification product obtained from the strain in the culture or collection which overexpressed 
gene product will be overrepresented in the culture or collection while the amplification product 
obtained from the strain which underexpressed the gene product will be underrepresented in the 
culture or collection. If desired, nucleic acids from a culture or collection which was contacted with 
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the compound may be compared to nucleic acids from a control culture or collection which was not 
contacted with the compound. Alternatively, nucleic acids from a culture or collection which was 
contacted with the compound may be directly analyzed without comparison to a control culture or 
collection. 

5 In some embodiments, strains are constructed in which a nucleic acid complementary to a 

gene encoding a gene product described herein required for proliferation or a portion thereof is 
operably linked to a regulatable promoter. For example, in some embodiments, the strains may 
transcribe an antisense nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 or 
fragments thereof which inhibit proliferation or reduce the activity or level of the gene product 

10 encoded by the gene comprising a nucleotide sequence complementary to the antisense nucleic acid 
or homologous antisense nucleic acids or fragments thereof. In other embodiments, the strains may 
transcribe an antisense nucleic acid which reduces the activity or level of a gene product encoded 
by SEQ ID NOs.: 6214^2397, the polypeptides of SEQ ID NOs.: 42398-78581, homologous 
coding nucleic acids or homologous polypeptides. A culture comprising a plurality of such strains 

15 wherein each strain expresses an antisense nucleic acid against a different gene product required for 
proliferation is grown in the presence of varying levels of a compound which inhibits proliferation 
and in the presence of varying levels of an agent which regulates the level of transcription from the 
regulatable promoter. Nucleic acids samples are obtained from the culture, detectably labeled and 
hybridized to a solid support comprising nucleic acids containing the genes encoding the 

20 proliferation-required gene products or a portion thereof. The level of hybridization is quantitated 
for each nucleic acid encoding each of the proliferation-required gene products to determine the rate 
at which each of the strains proliferated in the culture. If the antisense nucleic acid expressed by a 
strain in the culture is not complementary to all or a portion of the gene encoding the target of the 
compound (i.e. a nonspecific strain), then the hybridization intensity for that strain will not be 

25 correlated with the concentration of the compound (See Figure 4), while if the antisense nucleic 
acid expressed by a strain in the culture is complementary to all or a portion of the gene encoding 
the target of the compound, the hybridization intensity for that strain will be intimately correlated 
with the concentration of the compound (See Figure 5). In this manner, the target of the compound 
may be identified. It will be appreciated that, as described above, rather than growing the strains in 

30 a single culture, each strain may be grown in a different location on a solid medium or in a different 
well of a multiwell plate. 

The methods described above can be simultaneously performed for each of a large number 
of compounds. For example, the compounds may be members of a library of compounds generated 
using combinatorial chemistry or members of a natural product library. In such methods, a plurality 

35 of cultures each comprising a plurality of strains each of which overexpresses or underexpresses a 
different gene product required for proliferation or a plurality of collections of individual strains 
each of which overexpresses or underexpresses a different gene product required for proliferation is 
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obtained. Each culture or collection of strains is contacted with a different compound in the library 
and the target of the compound is identified as described above. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
antisense nucelk acids of SEQ ID NOs. 1-6213 fragments thereof or homologous antisense nucleic 
5 acids or fragements thereof) that inhibit bacterial growth or proliferation can be used as antisense 
therapeutics for killing bacteria. The antisense sequences can be complementary to one of SEQ ID 
NOs.: 6214-42397 or fragments thereof, homologous coding nucleic acids or fragments thereof. 
Alternatively, antisense therapeutics can be complementary to operons in which proliferation-required 
genes reside (i.e. the antisense nucleic acid may hybridize to a nucleotide sequence of any gene in the 

10 operon in which the proliferation-required genes reside). Further, antisense therapeutics can be 
complementary to a proliferation-required gene or portion thereof with or without adjacent noncoding 
sequences, an intragenic sequence (i.e. a sequence within a gene), an intergenic sequence (i.e. a 
sequence between genes), a sequence spanning at least a portion of two or more genes, a 5' noncoding 
region or a 3' noncoding region located upstream or downstream from the actual sequence that is 

1 5 required for bacterial proliferation or an operon containing a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
sequences that are specific for particular species of cells or microorganisms can be used as probes to 

20 identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it. In an extension of this utility, antibodies 
generated against proteins translated from mRNA transcribed from proliferation-required sequences 

25 can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
discussed in more detail below, in such methods, the structure of the gene product is determined using 

30 techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
thereof to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 

35 a structure which allows them to interact with the active site of a gene product, such as the active site of 
an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product 
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The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
to limit the scope of the present invention. 

EXAMPLES 

5 The following examples are directed to the identification and exploitation of genes required for 

proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids of SEQ ID NOs.: 1-6213, 

10 the nucleic acids of SEQ ED NOS.: 6214-42397, or the polypeptides of SEQ ID NOs.: 42398-78581. 
Likewise, homologous antisense nucleic acids, homologous coding nucleic acids, homologous 
polypeptides or portions of any of the above-mentioned nucleic acids or polypeptides, may be used in 
any of the procedures described below. 

Genes Identified as Required for Proliferation of Escherichia coli, Staphylococcus aureus, 
1 5 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
typhimurium. 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 

20 produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium gene product such that they interacted with 

25 sense mRNA produced from various Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genes and 
thereby decreased the translation efficiency or the level of the sense messenger RNA thus decreasing 
production of the protein encoded by these sense mRNA molecules. In cases where the sense mRNA 
encoded a protein required for proliferation, bacterial cells containing a vector from which transcription 

30 from the promoter had been induced failed to grow or grew at a substantially reduced rate. 
Additionally, in cases where the transcript produced was complementary to at least a portion of a non- 
translated RNA and where that non-translated RNA was required for proliferation, bacterial cells 
containing a vector from which transcription from the promoter had been induced also failed to grow or 
grew at a substantially reduced rate. In contrast, cells grown under non-inducing conditions grow at a 

35 normal rate. 

The above method was used to identify genes required for cellular proliferation in Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeniginosa and Salmonella typhimurium. Additionally, a number of genes required for cellular 
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proliferation in Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium, which have been described in 
the following U.S. Patent Applications: U.S. Patent Application Serial Number 09/492,709, filed 
January 27, 2000; U.S. Patent Application Serial Number 09/711,164, filed November 9, 2000; 
5 U.S. Patent Application Serial Number 09/741,669, filed December 19, 2000 and U.S. Patent 
Application Serial Number 09/815,242 filed March 21, 2001, U.S. Provisional Patent Application 
Serial Number 60/342,923, filed October 25, 2001, have been previously identified using the above 
method. 

EXAMPLE 1 

10 Inhibition of Bacterial Prolif eration after Induction of Antisense Expression 

To identify genes required for proliferation of E. coli, random genomic fragments were 
cloned into the IPTG-inducible expression vector pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a modified version of pLEX5BA, pLEX5BA-3' in which a synthetic linker containing a 
T7 terminator was ligated between the PstI and Hindm sites of pLEX5BA. In particular, to 

15 construct pLEX5BA-3 \ the following oligonucleotides were annealed and inserted into the PstI and 
Hindm sites of pLEX5BA: 

5 1 -GTCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCCTTGAGGGGTTTTTTGA-3 ' (SEQ ID 
NO: 78584) 

5 * - AGCTTGAAAAAACC C CTCAAGGACC CGTTTAGAGGCC CCAAGGGGTT AT 
20 GCTAGACTGCA-3 1 (SEQ ID NO: 78585) 

Random fragments of E. coli genomic DNA were generated by DNAsel digestion or 

sonication, filled in with T4 polymerase, and cloned into the Smal site of pLEXSBA or pLEX5BA- 

3\ Upon activation or induction, the promoter transcribed the random genomic fragments. 

A number of vectors which allow ihepproduction of transcripts which have an extended 

25 lifetime in E. coli as well as other Gram negative bacteria can also be utilized in conjunction with 
these antisense inhibition experiments. Such vectors are described in U.S. Provisional Patent 
Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the stabilized antisense 
RNA may comprise an antisense RNA which was identified as inhibiting proliferation as described 
above which has been engineered to contain at least one stem loop flanking each end of the 

30 antisense nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' 
end of the stabilized antisense nucleic acid comprises a flush, double stranded 5* end. In some 
embodiments, one or more of the stem loops comprises a rho independent terminator. In additional 
embodiments, the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, 
the stabilized RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or 

35 RNAse EH. In some embodiments, the stabilized antisense RNA may be transcribed in a cell which 
the activity of at least one enzyme involved in RNA degradation has been reduced. For example, 
the activity of an enzyme such as RNase E, RNIse II, RNase HI, polynucleotide phosphorylase, and 
poly(A) polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced 
in the cell. 
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To study the effects of transcriptional induction in liquid medium, growth curves were carried 
out by back diluting cultures 1:200 into fresh media with or without 1 mM IPTG and measuring the 
OD450 every 30 minutes (min). To study the effects of transcriptional induction on solid medium, 10 2 , 
10 3 , 10 4 , 10 s , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. Aliquots of from 0.5 

5 to 3 ]i\ of these dilutions were spotted on selective agar plates with or without 1 mM IPTG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to IPTG. 

Of the numerous clones tested, some clones were identified as containing a sequence that 
inhibited E. coli growth after IPTG induction. Accordingly, the gene to which the inserted nucleic acid 
sequence corresponds, or a gene within the operon containing the inserted nucleic acid, is required for 

1 0 proliferation in E. coli. 

Nucleic acids involved in proliferation of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium were identified as 
follows. Randomly generated fragments of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genomic DNA were 

1 5 transcribed from inducible promoters. 

In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 
comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Patent Application Serial 
Number 10/032,393, filed December 21, 2001. Transcription from this hybrid promoter is 

20 inducible by xylose. 

Randomly generated fragments of Salmonella typhimurium genomic DNA were 
transcribed from an IPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 

25 pLEX5BA-kan, pLEX5BA was digested to completion with Clal in order to remove the bla gene. 
Then the plasmid was treated with a partial Notl digestion and blunted with T4 DNA polymerase. A 
3.2 kbp fragment was then gel purified and ligated to a blunted 1.3 kbp kan gene from pKamr. Kan 
resistant transfonnants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 

30 to identify genes required for proliferation of Klebsiella pneumoniae. Randomly generated 
fragments of Pseudomonas aeruginosa genomic DNA were trancribed from a two-component 
inducible promoter system. Integrated on the chromosome was the T7 RNA polymerase gene 
regulated by lacUV5/ lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35-41. On a separate 
plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, was fused with a 

35 lacO operator followed by a multiple cloning site. 
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Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
at least a portion of an mKNA or a non-translated RNA encoding a gene product involved in 
proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

5 In the case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 

fragments was cloned into the vector pXyIT5-P15a, which harbors the XylT5 inducible promoter. 
The vector was linearized at a unique BaniHl site immediately downstream of the XyIT5 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 

10 was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and ^iint-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
to 1, and ligated to form a shotgun library. 

1 5 The ligated products were transformed into electrocompetent E. coli strain XL 1 -Blue MRF' 

(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 fig/ml. 
Resulting colonies numbering 5 x IO 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Staphylococcus aureus 

20 RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 jig/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained 100}il of LBG + CM15 liquid medium. 
Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 

25 onto solid LBG + CM 15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 
able to giow on similar medium lacking xylose, were subjected to further growth sensitivity 

30 analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 
and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 

35 hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 
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serial dilution of 10 4 or less on the xylose plate and grow at a serial dilution of 10 or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
5 back diluting cultures 1:200 into fresh media containing 1 mM IPTG or media lacking IPTG and 
measuring the OD450 every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 s , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. 
Aliquots of from 0.5 to 3 |il of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
10 to IPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 
transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Darzins, A. 1992. 

15 Gene 1 1 1:35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 
Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 
downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 

20 will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 
vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the TJlacO inducible 
promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 

25 reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 
polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

30 The ligated products were transformed into electrocompetent E. coli strain XLl-Blue MRF* 

(Stratagene) and plated on LB medium with carbenicillin at 100 jig/ml or Streptomycin 100 jig/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Pseudomonas aeruginosa 

35 strain PAOl. Resulting transformants were plated on LB agar with carbenicillin at 100 p.g/ml or 
Streptomycin 40 ng/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 
colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 \i\ of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
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dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without i mM EPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 
compromised in the presence of IPTG. 
5 Arrayed colonies that were growth-sensitive on medium containing 1 mM EPTG, yet were 

able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 

10 and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 

15 dilution on the non-EPTG plate were given a score based on the differential, i.e. should the clone 
grow at a serial dilution of 10 4 or less on the IPTG plate and grow at a serial dilution of 10 8 or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 

20 Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E. faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 

25 which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
These plasmids as well as other vectors useful for the expression of nucleic acids in Enterococcus 
faecalis and other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001, the disclosure or which is incorportated herein by reference 
in its entirety. Should the genomic DNA downstream of the promoter contain, in an antisense 

30 orientation, at least a portion of a mRNA encoding a gene product involved in proliferation, then 
induction of expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
site immediately downstream of the promoter/operator. The linearized vector was treated with 

35 alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
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selected by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Em) at 150 ^g/ml. Resulting colonies 
5 numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

The purified library was then transformed into electrocompetent E. faecalis strain OG1RF. 
Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 ng/ml in 
order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
10 robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 nl of 
THB + Erm 10 fig/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 
15 Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 

able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 
individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
20 incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 
media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
25 xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 
in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
30 faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, random genomic 
35 fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequenc e ppterrnination of Identified Clones Transrihmff Nucleic Acid Fragment? with 
Detrimental Effect s nn F^cherichia coli Stap hylococcus aureus. Enterococcus fgecalis. Klebsiella 
pneumoniae Pseudomonas aeruginosa or Salmonella ty phimurium Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Escherichia coli were determined using plasmid DNA isolated using QIAPREP (Qiagen, Valencia, 
CA) and methods supplied by the manufacturer. The primers used for sequencing the inserts were 5* - 
10 TGTTTATCAGACCGCTT - 3' (SEQ ID NO: 78586) and 5' - ACAATTTCACACAGCCTC - 3' 
(SEQ ID NO: 78587). These sequences flank the polylinker in pLEX5BA. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Staphylococcus aureus were determined as follows. Staphylococcus aureus were grown in standard 
laboratory media (LB or TB with 15 ug/ml Chloramphenicol to select for the plasmid). Growth 
15 was carried out at 37°C overnight in culture tubes or 2 ml deep well microliter plates. 

Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 
centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin (20 pl/ml of 
original culture) followed by addition of 250 ^1 of resuspension buffer (Qiagen). Alternatively, cell 
pellets were resuspended directly in 250 nl of resuspension buffer (Qiagen) to which 5-20 |il of a 1 
20 mg/ml lysostaphin solution were added. 

DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) mmiprep kits according 
to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 jil of Qiagen purified plasmid was put into a total reaction volume of 25 ^1 Qiagen Hot 
25 Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
pXylTSF: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 
LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 78589) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 
For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 
30 5 s - TGTTTTATCAGACCGCTT - 3' (SEQ ID NO: 78589) and 
5 '-ACAATTTCACACAGCCTC-3 ' (SEQ ID NO: 78587) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
35 Step 3. 54°C45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
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Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
5 plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LB with carbenicillin at 100 ng/ml or Streptomycin 40 ng/ml to select for the plasmid). Growth 

was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
10 well microtiter plates. For plasmid pEPSS the following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 78590) 

pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 78591) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95° C 15 min 
15 Step 2. 94°C45 sec 

Step 3. 54° C 45 sec 

Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 
20 Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 
25 T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 78592) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 
30 Step 4. 60 C 4 min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

35 For E. faecalis, plasmids from transformant colonies that received a dilution plating score 

of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 |xg/ml Erm at 30°C overnight in 100 ul culture wells 
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in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 \i\ Qiagen Hot Start 
PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylTS: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) and the 
5 pEP/pAKl primer. 

PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15 min 
Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
10 Step 4. 72° CI minute 

Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
15 instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 

PCR was carried out in a PE GenAmp with the following cycle times: 
20 Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 
25 Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 

automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
30 identified inserts are listed in Table IA and discussed below. 
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Clone Name 


S1M10000025G06 

S1M10000025H06 

S1M10000025H07 

S1M10000025A08 

S1M10000025D08 

S1M10000025F08 

S1M10000025H08 

S1M10000025A09 

S1M10000025B09 

S1M10000025C09 

S1M10000025D09 

S1M10000025E09 

S1M10000025F09 

S1M10000025A10 

S1M10000025C10 

S1M10000025D10 

S1M10000025F10 

S1M10000025GIO 

S1M10000025H10 

S1M10000025C11 

S1M10000025E11 

S1M10000025B12 

S1M10000025F12 

S1M10000026C01 

S1M10000026E01 

S1M10000026F01 

S1M10000026G01 

S1M10000026H01 

S1M10000026A02 

S1M10000026B02 

S1M10000026H02 

S1M10000026B03 

S1M10000026F03 


SeqID 


lllsllllllllllllllfllilllllllllll 


Clone Namej 


ilSIlllIIIlllIIIIillllilPiilllll 

SSSSoSoooSoooSoOooooOogoooggogooo 
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SeqID I 




Clone Name I 


E1M10000260G02 
E1M10000260F04 
E1M10000260A05 
E1M10000260C05 
E1M10000260E05 
E1M10000260C07 
E1M10000260G07 

E1M10000260D08 
E1M10000260E08 
E1M10000260E09 
E1M10000260C10 
E1M10000260D10 
E1M10000260E10 
E1M10000260G10 
E1M10000260H10 
E1M10000260H11 
E1M10000260B12 
E1M10000260D12 
E1M10000260G12 
E1M10000261F01 
E1M10000261B02 
E1M10000261H02 
E1M10000261G04 
E1M10000261H05 
E1M10000261G06 
E1M10000261H06 
E1M10000261D08 
E1M10000261F08 
E1M10000261C09 
E1M10000261H09 
.E1M10000261E10 
E1M10000262E01 


SeqID 1 




Clone Namel 


P33-1.C22 
X3S107-17 
P35-7 
X3S118-9 
X3S163-1 
X3S204-7 
X3S177-4 
P342-3 
SC2U 
SC17.1 
SC13.1 
MC9.6 
Z60-P16 
Z86-I21 
E1M10000109A02 
E1M10000109A11 
E1M10000101F05 
E1M10000101D06 
E1M10000101A07 
E1M10000101H07 
E1M10000101H09 
E1M10000101C12 
E1M10000103B04 
E1M10000103D11 
ElMlOOOOUOGOl 
ElMlOOOOUOHOl 
ElMl 00001 10E09 
E1M10000110A12 
E1M10000112F05 
E1M10000113F02 
E1M10000113A11 
E1M10000111C03 
E1M10000111E04 


! SeqID 1 




1 Clone Name 1 
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Clone Name 


S1M10000026G03 

S1M10000026H03 

S1M10000026A04 

S1M10000026D04 

S1M10000026F04 

S1M10000026G04 

S1M10000026H04 

S1M10000026A05 

S 1 M IUUuUUZodUD 

S1M10000026D05 

S1M10000026F05 

S1M10000026G05 

S1M10000026H05 

S1M10000026A06 

S1M10000026B06 

S1M10000026C06 

S1M10000026D06 

S1M10000026F06 

S1M10000026G06 

S1M10000026A07 

S1M10000026B07 

S1M10000026C07 

S1M10000026D07 

S1M10000026F07 

SIM10000026G07 

S1M10000026H07 

S1M10000026A08 

S1M10000026C08 

S1M10000026D08 

S1M10000026F08 

S1M10000026G08 

S1M10000026A09 

S1M10000026E09 

S1M10000026G09 

S1M10000026H09 

S1M10000026A10 


SeqID 




Clone Name | 


P1M10000098G06 

P1M10000098H06 

P1M10000098C07 

P1M10000098F07 

P1M10000098A08 

P1M10000098G08 

P1M10000098H09 

P1M10000098B11 

P1M10000098C12 

P1M10000099D01 

P1M10000099G03 

P1M10000099A09 

P1M10000099A10 

P1M10000099E10 

P1M10000099F10 

P1M10000099D11 

P1M10000106D02 

P1M10000106F03 

P1M10000106H03 

P1M10000106F04 

P1M10000106D05 

P1M10000106E07 

P1M10000107E02 

P1M100001G7H02 

P1M10000107C03 

P1M10000107A04 

P1M10000107C04 

P1M10000107C09 

P1M10000107C10 

P1M10000107D10 

P1M10000107H10 

P1M10000108C01 

P1M10000108A02 
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EXAMPLE 3 

Comparison O f Isolated NurIric Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 

5 typhimurium obtained from the expression vectors discussed above were compared to known 
sequences from Escherichia coli t Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium and other microorganisms as 
follows. First, to confirm that each clone originated from one location on the chromosome and was 
not chimeric, the nucleotide sequences of the selected clones were compared against the 

10 Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium genomic sequences to align the clone to the 
correct position on the chromosome. The NCBI BLASTN v 2.0.9 program was used for this 
comparison, and the incomplete Staphylococcus aureus genomic sequences licensed from TTGR, as 
well as the NCBI nonredundant GenBank database were used as the source of genomic data. 

15 Salmonella typhimurium sequences were compared to sequences available from the Genome 
Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.uk/projects/S__typhi). Pseudomonas aeruginosa sequences were compared to 
a proprietary database and the NCBI GenBank database. The E. faecalis sequences were compared to 
a proprietary database. 

20 The BLASTN analysis was performed using the default parameters except that the filtering 

was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

In general, antisense molecules and their complementary genes are identified as follows. 
First, all possible full length open reading frames (ORFs) are extracted from available genomic 

25 databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 
analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 
necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 

30 available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 
the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 

35 SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 
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In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 1-6213 was used to identify 

the corresponding Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 

pneumoniae, Pseudomonas aeruginosa or Salmonella typhimuriwn ORFs in the PathoSeq v.4.1 

5 (March 2000 release) database of microbial genomic sequences. For this purpose, the NCBI 

BLASTN 2.0.9 computer algorithm was used. The default parameters were used except that 

filtering was turned off. The default parameters for the BLASTN and BLASTX analyses were: 

Expectation value (e)=l 0 

Alignment view options: pairwise 
10 Filter query sequence (DUST with BLASTN, SEG with others)=T 

Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 

X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GFs in deflines=F 
15 Penalty for a nucleotide mismatch (BLASTN only)=!3 

Reward for a nucleotide match (BLASTN only)=l 

Number of one-line descriptions (V)=500 

Number of alignments to show (B)=250 

Threshold for extending hits=default 
20 Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLAST[nx] only=l 

Number of processors to use=l 

SeqAlign file 
25 Believe the query defline=F 

Matrix=BLOSUM62 

Word Size= default 

Effective length of the database (use zero for the real size)=0 
Number of best hits from a region to keep=100 
30 Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 
Query strands to search against database (for BLAST[nx] and TBLASTX), 3 is both, 1 is 
top, 2 is bottom^ 

Produce HTML output=F 

35 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 
the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.com). 

40 For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop 
St., N.W., Suite B, Atlanta, GA, 30318, USA. 

Antisense clones were identified as those clones for which transcription from the inducible 

45 promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
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or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. 

The gene descriptions in the PathoSeq database derive from annotations available in the 
public sequence databases described above. Where a clone was found to share significant sequence 
5 identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table IA lists the SEQ ID NOs. and clone names of the inserts which inhibited 
proliferation. This information was used to identify the ORFs (SEQ ID NOs.: 621442397) whose 
gene products (SEQ ED NOs. 42398-78581) were inhibited by the nucleic acids comprising the 
10 nucleotide sequences of SEQ ID NOs. 1-6213. Table IB lists the clone name and the PathoSeq 
Locus containing the clone. 
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ECO103866 


S1M10000029C12 


OAT TDA1/nA 

SAU802070 


E3M10000052F05 


EFA202168 


E1M10000291A08 


ECO101221 


S1M10000029D12 
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SAU801552 


E3M10000052G05 


EFA201926 
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ECO103217 


S1M10000029F12 
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SAU800253 


E3M1O000O52G06 


EFA202274 
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ECO 1032 18 


S1M10000029F12 
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SAU800257 


E3M10000052H06 


EFA200805 
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ECO103229 


S1M10000029G12 


O ATTOA1 •tOO 

SAU801138 


E3M10000052B07 


EFA202168 
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ECO103881 


S1M10000030B01 
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SAU802654 


E3M10000052F08 


EFA202378 


E1M1O000291E1O 


ECO101591 


S1M10000030D01 


■ O 1 T TOA1 i lO 

SAU801113 


E3M10000052E09 


EFA201985 


E1M10000291D11 


ECO103263 


S1M10000030F01 


SAU801473 


E3M10O00052E09 


EFA202953 


E1M10000291F11 


ECO100095 


S1M10000030H01 


•SAU800543 


E3M10000052G09 


EFA200326 


E1M10000291G11 


ECO103264 


S1M10000030A02 


SAU801181 


E3M10000052F10 


EFA200239 


E1M10000291G11 


ECO 103265 


S1M10000030B02 


SAU801515 


E3M10000052F10 


EFA200240 


E1MI0000291H11 


ECO 103262 


S1M10000030C02 


SAU802567 


E3M10000052D11 


EFA200898 


E1M10000291H11 


ECOl 03878 


S1M10000030D02 


SAU801515 


E3M10000052D12 


EFA202168 


E1M10000291H11 


ECO204942 


S1M10000030E02 


SAU801473 


1008-H20 


ECO 100023 


E1M10000291B12 


ECO103882 


S1M10000030H02 


;SAU802452 


1011-P20 


ECO 100702 


E1M10000291F12 


ECO 103243 


S1M10000030B03 


SAU802654 


1053-37 


ECO 101256 


E1M10000293B01 


ECO103885 


S1M1OOOO030CO3 


:SAU800275 


1053-37 


ECO202228 


E1M10000293B02 


ECO 104093 


S1M1OOOO030D03 


SAU801473 


1010-C11 


ECO101324 


E1M10000293G02 


ECO103886 


S1M10000030G03 


SAU800542 


1017-H1 


ECO304472 


E1M10000293A04 


ECO 100402 


S1M10000030H03 


SAU800232 


1067-16 


ECO 102309 


E1M10000293B04 


ECO 103886 


S1M10000030C04 


SAU800526 


1083-27 


ECO 102636 


E1M10000293A05 


ECO 100095 


S1M10000030A05 


, SAU800478 


1065-12 


ECO102557 


E1M10000293E05 


ECO 103223 


S1M10000030B05 


SAU801256 


L_ 221-41 


ECO103884 


E1M10000293E05 


ECO103224 


S1M10000030C05 


i S AU800526 


B 1 7-6.0 10 


ECO103884 


E1M10000293G05 


ECO 103243 


S1M10000030D05 


SAU800759 


910-B20 


ECO103884 


E1M10000293A06 


ECO101175 


S1M10000030D05 


■ SAU302793 


B18-2.N21 


ECO100148 


E1M10000293H06 


ECO 102654 


S1M10000030G05 


. SAU800776 


971-B20 


ECO 103240 


E1M10000293F07 


ECO101095 


S1M10000030G05 


i SAU800777 


971-B20 


ECO103241 


E1M10000293C08 


ECO101844 


S1M1OOO003OH05 


SAU800179 


D1-1.A15 


ECO103394 


E1M10000293E08 


ECO101939 


S1M10000030D06 


; SAU800189 


4-28.1 


ECO101485 


E1M10000293G08 


ECO 103 101 


S1M10000030E06 


SAU801257 


D1-2.B13 


ECO 102255 


E1M10000293B09 


ECO103181 


S1M1OOO0030BO7 


SAU802627 


DI-2.P21 


ECO102144 


E1M10000293G09 


ECO102144 


S1M10000030D07 


SAU800189 


Z56-D2 


ECO103911 


E1M10000293H09 


ECO 100094 


S1M10000030G07 


SAU802247 


PJMF55 


ECO 103264 


E1M10000293H09 


ECO100095 


S1M10000030H07 


; SAU800525 


PJMF55 


ECO 103265 


E1M10000293A11 


ECO 103883 


S1M1OOO0030C08 


SAU801831 


R1-15.A13 


ECO101995 


EIM10000293E11 


ECO 103242 


S1M10000030F08 


SAU802231 


R1-19.H1 


ECO101104 


E1M10000293F11 


ECO104091 


S1M10000030F08 


SAU802230 


R1-55.M2 


ECO 103884 


E1M10000293F11 


ECO104092 


S1M10000030G08 


SAU802250 


Z45-F11 


ECO 103263 


E1M10000293C12 


ECO100170 


S1M10000030A09 


SAU801719 


Z8-B9 


ECO 102033 


E1M10000293D12 


ECO 103221 


S1M10O00030B09 


, SAU802654 


E1M10000007B04 


ECO 102986 


E1M10000295D01 


ECO 103228 


S1M10000030C09 


SAU800542 


227-10 


ECO102562 


E1M10000295D01 


ECO 103229 


S1M10000030D09 


SAU801139 


709-F23 


ECO101506 


E1M10000295G01 


ECO103532 


S1M10000030F09 


SAU801904 


801-C15 


ECO 100488 


E1M10000295G01 


ECO103533 


S1M10000030G09 


SAU800542 


801-C15 


ECO 100490 


j E1M10000295B02 


ECO101635 


S1M10000030H09 


. SAU801644 


801-C15 


ECO 100491 


E1M10000295E02 


ECO 10321 7 


S1M10000030A10 


SAU802309 


801-H19 


ECO100488 


E1M10000295E02 


ECO 1032 18 


S1M10000030A10 


SAU802308 
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ECO 100490 


E1M10000295F02 


ECO100169 


S1M10000030C10 


SAU800562 
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801-H19 


ECO 100491 


T?n xxi AAAA9G^TJA>1 

ElM10UUUzy;>liU4 




cixyt 1 0000030D 1 0 


SAU802601 


804-P6 


ECO 1025 13 


i-» t * A 1 AAAAA AC A AT 

E 1 M 1 0000295 A07 




q i ka i nnnooiOF l o 


SAU800019 


807-D20 


ECO 1003 66 


r 1 1 X A 1 AAAA1ACT5 AT 

E 1 M 1 UUUU29 51507 


crAi AA1 *7Q 


Q 1 Ml flOOOO^OGl 0 


SAU800019 


807-D20 


ECO 100367 


r* 1 \ A 1 AAAATACD A"7 

El M 1 UUUUZ95d07 


jrr^r\ 1 AA 1 OA 


<I1M10000030H10 

O 1 |Y1 1 UvUVUJVI 11U 


SAU802654 


B13-17.G8 


ECO101111 


E1M100U0295C07 




<v1M10000030Al 1 

O I IVI 1 vUVUVJV/rt 1 I 


SAU800517 


B5-6.C8 


ECO101475 


E1M10000295C07 






SAU202623 


B5-6.C8 


ECO 101476 


E1M10000295C07 






SAU800517 


B5-6.C8 


ECO201962 


E1M10000295D08 


bCUlUJ22j 




55AU202623 

OAU i-\J A*\Ja*~J 


B8-2.D9 


ECO103461 


r*1 1 / I AAAAOAf T*\AO 

E1M10000295D08 


CPA i ATT)A 


O 1 IVl 1 UUUUUjUD 1 1 


SAU802241 


B15-8.P13 


ECO101328 


E1M10000295F08 


T7nA1 AT 1 iCA 


oliVlIUUUUUJUw 1 1 


O WO 1 A 


B15-8.P13 


ECO101329 


/< ArtAAAACr'AO 

E1M10000295G08 


t?AA 1 ai in 


cnxi AA A AA*1 r\n 1 9 


^ATJ801647 

uAU Ov 1 V^T 1 


T13-5.A2 


ECO 103059 


E1M10000295G08 




0 1 IVl 1 UUUUU J UV^ 1 L 


CATIR01646 

OAU Ov/ 1 wTU 


Tl 2-3.1 11 


ECO102857 


E1M10000295B09 


ECO 103230 


olMl UUUUU J vU 1 L 


CAT 1800537 


T20-15.D4 


ECO 101 475 


1^ < 1/1 AAAAOAf 1?AA 

E1M10000295F09 


TJPA 1 AT OO 1 

ECU lOJool 


o 1 IVL 1 UUUUv JUO 1 L 




T20-15.D4 


ECO101476 


E1M10000295F09 


xjr^r\A atooo 
bCOlUiooZ 


ciMinnnnn^iRni 

DlMiUUUUUJ IDUl 


CAT IR02940 


T20-15.D4 


ECO201962 


E1M10000295G09 


T? 1 ATT^T 

bLO 103263 


Q1 Ml nnA^n^ 1T4H1 


cat TRA009^ 


T24-15.G6 


ECO 103059 


E1M10000295D10 


17/^/^1 AT 1 A1 


C 1 M 1 AAfWVn 1 Rfi9 




T24-17.C6 


ECO102857 


4 » £m AAAA^AfTTI 

E1M10000295H10 


ECOl 03263 




'CATTRO1019 


244.B12 


ECO 101 763 


EIM10000295B11 


T7/^/-\ -1 ATTTA 

ECOl 03229 


0 1 \A 1 AAAAA1 1 T7A9 


CAT 18099^1 


244.B12 


ECO101764 


i—* t # 1 AAAA/inf r?i i 

E1M10000295F11 


T~> /-!/■> i AAAC yi 

ECO 100954 


C 1 AvTI AAAAA71PA9 

oIMIUUUUUj IrUZ 


cat 15099^0 


244.B12 


ECO101765 


E1M10000295G12 


ECO 103494 


C 1 \>f 1 AAAAA1 1 (~ir\1 


C ATTR0991^ 


1042-J1 


ECO 100702 


T? \ X i* 1 AAA AT 1 in 1 1 

E1M10000312D11 


rpAl A/1 AQ1 


O IM IUUUUUj 1VJUZ 


CATTR099^4 


1042-J1 


ECO100703 


T? 1 X jC 1 AAA A 1 1 

E1M10000312D1 1 


tT/T^ 1 A/1 AGO 

bCAJ 1U4U92 


C 1 M 1 A AA 1 Ufl9 
0 1 M 1 UUUUuJ 1 MUZ 


CAT TR01 


195.F5 


ECO 102842 


pi X f i AAAAAA^D A 1 

E1M10000296B01 


CPAl AT T. A/t 

bCO1023U4 


CI \A\ AAAAA71 AA1 


CAT 152099^0 


25.D5 


/~^/^ i f\i/\ffA 

ECO103059 


rii \ /i AAAA1A/TPA1 

E 1 M 1 0000296C02 


TJAA i AT A 

bCL)lU24oO 


Q 1 AAAAA7 1 RA^ 




25.D6 


ECO103059 


T~? 1 \ >f 1 AftAAlA^PAl 

E1M10000296C02 


bCO 102467 


C 1 \A 1 AA AAAl 1 PA1 

o 1 M 1 UUUUU J 1 E.U j 


CAT TfiOl 11^ 


177.F3 


ECO 102309 


pi n #1 AAAA^A^nrtn 

E1M10000296D02 


t->/->/-n i AT AT C 

ECO 103235 


oIMIUUUUUj IrUJ 


C ATTRH99AO 


525.H11 


ECO 102857 


E1M10000296D02 


T"?/~»/*\1 ATTT^ 

ECO 103236 


On/1 AAAAAT 1PA1 

o 1 M 1 UUUUU3 1 uU 3 


CAT TCA1 ^A< 
oAUoUl DUD 


632.N2 


ECO104277 


E1M10000296D02 


ECO103237 


C 1 \ A 1 AAAAAT 1 A A/1- 

Ci 1 M 1 UUUUU J 1 AU4 


CAT TQA1 A1A 


633.B7 


ECO 103479 


E1M10000296H02 


ECO102556 


Oi i/i AAAAAT 1 A A/I 

b 1 M 1 000003 1 AU4 


CAT AOOQO 

SAU3U2oy2 


671.120 


ECO103478 


E1M10000296C03 


ECO 100 150 


01X/1 AAAAAT 1 Tif\A 

S1M10000031B04 


.CAT TOAAC/11 

:SAUoUU!)4i 


676.B12 


ECO 103479 


E1M10000296C03 


ECO100151 


01X/T1 AAAAAT 1 f~*f\A 

S 1 M 1 000003 1 C04 


CAT TOAA*71Q 

, oAUoUU /3o 


643.B19 


» y— \ * AA^AA 

ECO 100702 


t^> 1 1 /1 AAAAAA/TJA1 

E1M10000296E03 


T? ^t^\ 1 A 1 A O ^ 

ECO101086 


O 1 X A 1 AAAAAT 1 (~*f\A 

S 1 M 1 000003 1 CU4 


CAT TOAAT1T 

oAUoUU/3 / 


720.016 


ECO103884 


T~« 1 X £ ■* AAAAAA/^ TA1 

E1M10000296H03 


ECO 103227 


piX/f1 AAAAAT 1 CAif 

S 1 M 1 000003 1 bU4 


"CAT r<?AA</t1 

oAUoUUj4Z 


666.H12 


ECO 103478 


T"i 1 % AAAAIA/TTAl 

E1M10000296H03 


T3AA 1 AT TOO 

ECO 103228 


Pi\/1 AAAAAT 1 "CA/1 

S1M1 000003 Ir 04 
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666.H12 


ECO 103479 
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E1M10000296D04 


ECO103237 
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ECO102144 
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SAU302oo2 


P31-25-F3 
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ECO 10 1467 


SIMl 000003 1F05 
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bAUoUUjsz 
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ECO101370 
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ECO100139 
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ECO 103220 
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P334-8.L7 
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ECO 103221 
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. SAU802365 
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ECO 100886 
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OAT TOA 1 TAA 

SAU801790 
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Ct i ivx i ww^y or vo 


PpAl ATT 1 O 


jIMI UUUUU j 1 CXfo 


C AT TR00^A7 


P334-5.H2 


ECO 100 139 


\ E1M10000296G08 


ECO 103734 


SIM10000031F08 


. SAU801264 


P31-33-N2 


ECOl 03241 


E1M10000296H08 


ECO 100809 


S1M10000031C09 


SAU801193 


P332-11.C20 


ECO 102827 


E1M10000296H08 


ECO 1008 10 


S1M10000031D09 


SAU800019 


P332-11.C20 


ECO102828 


E1M10000296A09 


ECO100194 
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P3 17-2 A3 


ECO 101932 


E1M10000296B11 


ECO103230 


S1M10000031A10 


c a T lQf\(Y7*71 
0AU0UU//Z 


P326-9.K2 


ECO 103292 


E1M10000296E11 


ECO101684 


SIMIOIHXJUJILIQ 




. P326-9.K2 


ECO103293 


E1M10000296F12 


ECO101684 


S 1 Ml 0000031 El 0 


cat isnnnni 


P323-8.P1 


ECO101685 


E1M10000296G12 


ECO 100095 


. SIMlUUUUUilrlO 


QAT7Rftn744 
Or\\J OuUA*rt 


P35-8 


ECO 103692 


E1M10000298C01 


ECO101438 


S1M10000031G10 




P36-13.E2 


ECO103059 


E1M10000298G01 


ECO104148 


S1M10000031A11 


OAT IftAl "7/11 

bAUoUI /HI 


P38-1.G20 


ECO 102227 


E1M10000298G01 


ECO104149 


S1M10000031B11 


OAT TQA1 QC\Q 


P327-50.M10 


ECO103242 


E1M10000298G02 


ECO102636 


S1M10000031C11 


OAT TOAO 1 <") 

SAU oOZl dz 


P327-50.M10 


ECO 103243 


EIM10000298C03 


ECO103238 


S1M10000031F11 


PAT TOAA^ 1 O 


P328-8.D21 


ECO103240 


E1M10000298C03 


ECO103239 


S1M10000031G11 


OAT TOA 1 llyl 

SAU0U1234 


P328-8.D21 


ECO103241 


E1M10000298D03 


ECO103886 


S1M10000031H11 


■OAT TOAftA/CI 


P328-20.P20 


ECO100541 


E1M10000298H03 


ECO103262 


S1M10000031B12 


O A T TOA1 £1 1 

SAUoUlozl 


P33-1.C22 


ECO103227 


E1M10000298H03 


ECO 103878 


S1M1OO00031C12 


•OAT TOA1 "1A 1 

SAU801741 


X3S107-17 


ECO101475 


E1M10000298H03 


ECO204942 


S1M10000031E12 


SAU 80 1275 


X3S107-17 


ECO101476 


E1M10000298E04 


ECO 100430 


S1M10000031F12 


SAU800244 


X3S107-17 


ECO201962 


E1M10000298E04 


ECO100431 


S1M10000032B01 


SAU802654 


P35-7 


ECO 103928 


E1M10000298H04 


ECO 100809 


S1M10000032C01 


SAU800548 


X3S118-9 


ECO103263 


E1M10000298H04 


ECO 100808 


S1M10000032F01 


!SAU800525 


X3S163-1 


ECO 103423 


E1M10000298C05 


ECO103234 


S1M10000032F01 


SAU800524 


X3S204-7 


ECO 103238 


E1M10000298C05 


ECO 103235 


S1M10000032H01 




SAU802112 


X3S177-4 


ECO101161 


E1M10000298C05 


ECO103236 


S1M10000032H01 




SAU802111 


P342-3 


ECO102104 


E1M10000298D05 


ECO101539 


S1M10000032E02 




SAU801096 


SC21.1 


ECO 103224 


E1M10000298D05 


ECO101540 


SIM10000032G02 




SAU80083O 


SC17.1 


ECO102087 


E1M10000298C06 


ECO101844 


SIM10000032G02 




SAU800829 


SC13.1 


ECO101347 


E1M10000298D06 


ECO103886 


S1M10000032A03 




SAU802686 


SC13.1 


ECO 101 348 


E1M10000298G06 


ECO 100096 


S1M10000032C03 




SAU800771 


MC9.6 


ECO 102929 


E1M10000298B07 


ECO 100095 


S1M10000032D03 




SAU801235 


MC9.6 


ECO 102928 


E1M10000298C07 


ECO102638 


S1M1O000032E03 




SAU802240 


Z60-P16 


ECO 103243 


E1M10000298G07 


ECO103233 


S1M1O000O32GO3 




SAU801269 


Z86-I21 


ECO 103884 


E1M10000298G07 


ECO103234 


S1M10000032C04 


SAU800771 


E1M10000109A02 


ECO104168 


EIM10000298B09 


ECO103244 


S1M10000032E04 


SAU801526 


El Ml 00001 09A 11 


ECO 102588 


E1M10000298B09 


ECO103245 


S1M10000032F04 


SAU801139 


E1M10000101F05 


ECO102255 


E1M10000298B09 


ECO103246 


S1M10000032G04 


SAU801703 


E1M10000101D06 


ECO102556 


E1M10000298D09 


ECO101995 


S1M10000032H04 


SAU801263 


E1M10000101D06 


ECO102557 


E1M10000298D11 


ECO103001 


S1M10000032A05 


SAU801256 


E1M10000101A07 


ECO 100500 


E1M10000298F11 


ECO102462 


S1M10000032B05 


SAU800255 


E1M10000101A07 


ECO100501 


E1M10000298F11 


ECO102463 


S1M10000032B05 


SAU800256 


E1M10000101H07 


ECO104010 


E1M10000311F01 


ECO101259 


S1M10000032C05 


SAU800453 


E1M10000101H09 


ECO103230 


E1M10000311F01 


ECO101258 


S1M10000032F05 


SAU802076 


E1M10000101H09 


ECO 103231 


E1M10000311C02 


ECO 103226 


S1M10000032H05 


SAU 103752 


E1M10000101C12 


ECO 1032 17 


E1M10000311E02 


ECO 103097 


S1M10000032A06 




SAU801738 


E1M10000103B04 


ECO101324 


EIM10000311E02 


ECO 103098 


S1M10000032D06 




SAU801900 


E1M10000103D11 


ECO103217 


E1M10000311A03 


ECO 103 100 


S1M10000032E06 




SAU801181 


E1M10000110G01 


ECO 103242 


EIM10000311C03 


ECO 103240 


S1M10000032G06 


SAU800344 


E1M10000110G01 


ECO 103243 


E1M10000311C03 


ECO103241 


S1M10000032A07 


j SAU801760 


E1M10000110H01 


ECO 103263 


E1M10000311D03 


ECO103528 


S1M10000032B07 


SAU800546 


E1M10000110E09 


ECO 103736 


E1M10000311H03 


ECO102868 


S1M10000032C07 


SAU802555 


E1M10000110A12 


ECO 1 02035 


E1M100003HD04 


ECO 102636 


S1M10000032D07 


SAU801511 


E1M10000112F05 


ECO104157 


E1M100003HE05 


ECO 100255 


S1M10000032F07 


. SAU802654 


EIM10000113F02 


ECO101796 


E1M100003HF05 


ECO 102309 


S1M10000032H07 


. SAU802234 


E1M10000113A11 


ECO 104237 


E1M100003HD06 


ECO103217 


S1M10000032H07 


1 SAU802233 


E1M100001UC03 


ECO 103238 


E1M100003HC07 


ECO 103263 


S1M10000032A08 


SAU800217 


E1M10000U1C03 


ECO103239 


E1M100003HE07 


ECO103885 


S1M10000032A08 


SAU800218 
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Clnnp Name 


Gene 
Locus ID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
i LocusID 


E1M10000111E04 


ECO103613 


E1M10000311F07 


ECO103243 


S1M10000032B08 


SAU801523 


E1M10000111F09 


ECO103624 


E1M10000311D08 


ECO103886 


S1M1O000032EO8 


SAU802161 


E1M10000111F09 


ECO 103625 


E1M10000311C09 


ECO103218 


S1M10000032G08 


SAU800542 


E1M10000115H01 


ECO103777 


E1M10000311F09 


ECO101995 


S1M10000032B09 


SAU800434 


E1M10000115G02 


ECO103218 


E1M10000311F09 


ECO101996 


S1M10000032C09 


SAU800548 


E1M10000115E03 


ECO103163 


E1M10000311C10 


ECO101259 


S1M10000032D09 


SAU801626 


ELM10000115G04 


ECO302213 


E1M10000311E11 


ECO102636 


S1M10000032D09 


SAU801625 


E1M10000115C06 


ECO100184 


E1M10000311B12 


ECO100632 


S1M10000032D09 


SAU801624 


E1M10000116B01 


ECO101086 


E1M10000311F12 


ECO103115 


. S1M10000032E09 


SAU801475 


EIM10000106D02 


ECO 103234 


E1M10000292C05 


ECO104183 


S1M10000032H09 


SAU800548 


E1M10000106D02 


ECO 103235 


E1M10000292D08 


ECO103220 


SIM10000032A10 


SAU801089 


E1M10000106G02 


ECO103243 


E1M10000292D08 


ECO103221 


S1M10OO0032B1O 


SAU801644 


E1M10000106E04 


ECO103263 


E1M10000292A09 


ECO101834 


S1M10000032C10 


SAU800155 


EIM10000106F05 


ECO103624 


E1M10000292C12 


ECO101438 


S1M10000032C10 


SAU800156 


E1M1 00001 06F05 


ECO 103625 


E1M10000294F01 


ECO103265 


S1M10000032E10 


SAU801263 


E1M10000106H05 


ECO 103 884 


E1M10000294F01 


ECO 103266 


S1M10000032F10 


SAU801434 


E1M10000106H06 


ECO 103394 


E1M10000294C02 


ECO103226 


S1M10000032F10 


SAU102585 


E1M10000106A08 


ECO 103266 


E1M10000294E02 


ECO 103237 


S1M10000032G10 


SAU800548 


E1M10000106E09 


ECO101347 


E1M10000294G02 


ECO103238 


S1M10000032B11 


SAU801396 


E1M10000106E09 


ECO 101 348 


E1M10000294G02 


ECO103239 


S1M10000032C11 


SAU800117 


E1M10000106G10 


ECO 102 104 


E1M10000294A04 


ECO 100095 


S1M10000032C11 


SAU800116 


E1M10000106D11 


ECO301060 


E1M10000294C04 


ECO101307 


S1M1OO00032D11 


SAU801626 


E1M10000106D11 


ECO302213 


E1M10000294C04 


ECO202164 


SIM10000032D11 


SAU801625 


E1M10000122B03 


ECO102227 


E1M10000294F04 


ECO 103264 


S1M10000032D11 


SAU801624 


E1M10000123D05 


ECO100139 


E1M10000294F04 


ECO 103265 


S1M10000032E11 


SAU800391 


E1M10000123C09 


ECO 103231 


E1M10000294H04 


ECO104090 


S1M10000032F11 


SAU800173 


E1M10000123E09 


ECO 101689 


E1M10000294D05 


ECO100144 


S1M10000032H11 


SAU802496 


E1M10000123H10 


ECO 102255 


E1M10000294D05 


ECO100145 


S1M10000032B12 


SAU801193 


E1M10000123F11 


ECOl 03226 


E1M10000294F05 


ECO103243 


S1M10000032C12 


SAU800117 


E1M10000107B02 


ECO 100298 


E1M10000294F05 


ECO 103244 


■ S1M10000032C12 


SAU800116 


E1M10000107E02 


ECO102706 


E1M10000294H05 


ECO102336 


S1M10000032E12 


SAU800526 


E1M10000107E02 


ECO 102705 


E1M10000294C06 


ECO103U6 


S1M10000032F12 


SAU801644 


E1M10000107G02 


ECO 103543 


E1M10000294F06 


ECO103878 


S1M10000032G12 


SAU801771 


E1M10000107B03 


ECO 103 163 


E1M10000294F06 


ECO204942 


S1M10000033H01 


SAU800490 


E1M10000107B03 


ECO 103 164 


E1M10000294G06 


ECO103224 


S1M10000033A02 


SAU801434 


E1M10000107C03 


ECO 101468 


E1M10000294G06 


ECO103225 


S1M10000033B02 


SAU802223 


EIM10000107H04 


ECO 102227 


E1M10000294A08 


ECO103236 


S1M10000033D02 


SAU802613 


E1M10000107G08 


ECO100158 


E1M10000294A08 


ECO 103237 


S1M10000033F02 


SAU800489 


E1M10000107F09 


ECO 103884 


E1M10000294B09 


ECO 103227 


S1M10000033H02 


SAU800548 


E1M10000107H09 


ECOl 02065 


E1M10000294E09 


ECO100135 


S1M10000033D03 


SAU800542 


E1M10000117C12 


ECO103479 


E1M10000294F09 


ECO100885 


S1M10000033F03 


SAU801096 


E1M10000118C04 


ECO102201 


E1M10000294B10 


ECO104092 


S1M10000033H03 


SAU802125 


E1M10000118B05 


ECO 103626 


E1M10000294G10 


ECO103886 


S1M10000033C04 


SAU800366 


E1M10000118C05 


ECO 100645 


E1M10000294F11 


ECO103262 


S1M10000033D04 


SAU801493 


E1M10000118G06 


ECO103766 


E1M10000294F11 


ECO 103878 


S1M10000033E04 


SAU802689 


E1M10000119D02 


ECO 103624 


E1M10000294F11 


ECO204942 


SIM10000033D05 


SAU800535 


E1M10000119D02 


ECO 103625 


E1M10000294B12 


ECO103242 


S1M10000033G05 


SAU801703 


E1M10000119D03 


ECO 104081 


E1M10000294B12 


ECO103243 


S1M10000033D06 


SAU801189 


E1M10000U9A04 


ECO100139 


E1M10000294C12 


ECO101324 


S1M10000033F06 


SAU800016 


E1M10000131H01 


ECO 102227 


E1M10000294E12 


ECO103399 


SIM10000033A07 


SAU802418 


E1M10000131F04 


ECO100500 


E1M10000300F05 


ECO204448 


S1M10000033B07 


SAU800363 


E1M10000131F04 


ECO100501 


E1M100OO3O0EO8 


ECO 102920 


S1M10000033F07 


SAU800363 


E1M10000131C06 


ECO 103233 


E1M10000300G09 


ECO100169 


S1M10000033G07 


SAU802133 
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Clone Name 


Gene 
Locus ID 


Clone Name 


Gene 
LocusED 


oione iName 1 


Gene 

IT ncu^TD 


E1M10000131B07 


T*~*^^^*"V 4 S\ ft 0f\ ft 

BCO 103238 


E 1 M 1 000030 1 F02 




Q 1 \A 1 000001 W07 


SAU800528 


E1M10000131B07 


ECO 103239 


El Ml 000030 1F02 


rpA 1 A1AOQ 


o 1 1V1 1 \j\J \J\J\J j jrVVO 


SAU800641 

O *x W U \J\J V/" A 


E1M1Q000131C07 


ECO103238 


E1M10000301F03 




0 1 IV1 1 UUUUUjjDUO 




E1M1000013IC07 


ECO 103239 


« ■» r « AAAAOA1 ft ^ 

E1M10000301G05 


ECOlOOooi 


olMl uuuUu j J riUo 


c at 1801831 


E1M10000131A10 


ECO 103241 


E1M10000301C06 




o l ivi i uuuv/u j J r \jy 


«;AU800517 


E1M10000131A10 


ECO 103242 


4 4. ^4 ft ft. ft, ft. ft ft; 4 ftA/ 

E1M10000301C06 


T?/"»/"\ 1 AO TOO 




<5 AT 1202623 


E1M10000131G10 


ECO 100501 


E1M10000301F06 


T? 0/"\ 1 AT /I o o 

ECO 103400 




Q AT 18001 7Q 


E1M10000131G10 


ECO 100502 


E1M10000301G08 


BCUlOJooJ 




c ATJ8O08i0 


E1M10000135B02 


ECO 100501 


E1M10000301G08 


t?/^^M ATQQ/I 

ECO10J004 


olMl UUUUU j J au7 


c AU800829 


E1M10000135B02 


ECO 100502 


•y» * » Jt 1 AAAATA1 /""'AO 

E1M10000301C09 




0 1 IVI 1 UUUUU J JrV 1 U 


SAIJ802686 


E1M10000132C01 


BCO 102857 


■i— » i \ a' 1 aaAAI A 1 /""'A A 

E1M100Q03Q1CU9 




O 1 IVI 1 UUUUU J JU 1 u 


SAU801269 


E1M10000132F02 


ECO101583 


T— I « » f f AAAAOA1 /"I A A 

E1M10000301CG9 


"D/^ft t A/1 0/f 1 


O IIVli.UUUUUjj.DiU 


°.AU801521 


E1M10000132H04 


ECO 103232 


n> r< AAAA1 A 1 T7AA 

El Ml 000030 1F09 


bCUlU2i03 


O i IVI 1 UUUUU J J VJ i u 


SAXJ802262 


E1M10000132H04 


ECO 103233 


t-* 11/1 a aaao a i 1 A 

E1M10000301D10 


bCOlU24o2 


O I IVI 1 wUUU j JXl l u 


c AT J600582 


E1M10000132G08 


ECO 100852 


i x /i a aa A^ a * T?5 A 

E1M10000301F10 


ECO 102593 


OIIVIIUUUUUJJDI 1 


QATT8n79fi? 


E1M10000133A06 


ECO 100741 


T"^ 4 1 f % /\ ft ft rt ft ftv 1 1 ft 

E1M10000301G12 


ECO 103237 


o 1 M 1 UUUUU j jr 1 1 


Q AT 180194^ 


E1M10O0O133BO8 


ECO101347 


E1M10000309G01 


bCUluizJB 


oIiVIIUUUUUjjUI i 


Q AT 180227^ 


E1M10000133B08 


ECO 101 348 


t— » « x * « a a aa^ a a/""* A i 

E1M10000309G01 


ECO 103239 


o l M 1 UUUUU j j n 1 1 


.orVVJ OUUU 1 Zf 


E1M10000133DO9 


ECO102763 


1ft 4 V X 4 r\ ft ft ft ft f\r\ A /*\ ft 

E1M10000309A02 


ECO 1007 5 7 


blMlUUUUUjJrll I 


oAUoUUUj&U 


EIM10000144B01 


ECO103932 


7— * ■ > / i aaaa^ aa/"* AO 

E1M10000309G02 


f' /~ir~\ 1 A1 TAA 

ECO 101 /OU 


0 1 M 1 UuUUUJ JD 1 1 


p/\uou^ j jy 


E1M10000144C02 


BCO 103238 


t~i 1 x AiAAAA*>AA A AO 

E1M10000309A03 


r**f~\ i AAA OA 

ECO 100980 


olMI UUUUU jjdLjS 


o/\.U OvJi j OU 


E1M10000144C02 


ECO103239 


T™» i > r i AAAA1AAT?A1 

E1M10000309E03 


T7 i^t/-\ t A1 OA1 

ECO 102301 


olMi UUUUU j jo 1 l 




E1M10000144E03 


ECO 103451 


4 % *■ 4 ft ft ft ft ft ft ft f\ ft 

E1M10000309GO3 


T? /~»/^V 1 AO OOI 

ECO103883 


O 1 K/T1 AAAAAIIT^I 0 

MMluUUUUJ.5D12 


o AT T0A1 ^9T 


E1M10000144F03 


ECO102104 


i x r i aaaA"> aa/~i A"* 

E1MIO0O0309G03 


T"7 /~i/~\ 1 A1 O O >1 

ECO103884 


Cn/1 AA AAAT 1C11 

MMlUuuuUJJblZ 


cat tqaa^aq 
oAUoUUjU^ 


E1M10000144B06 


ECO 1039 11 


E1M10000309H04 


ECO101687 


0< i ri A AAAAT 1 1 O 

S 1 M 1 000003 3G 1 2 


•oat rQAA^IT 

oAUoUUDJ / 


E1M10000144G06 


ECO103238 


E1M10000309H05 


ECO103883 


ni»/1 AAA AAT. A DA 1 

S1M10000034B01 


CAT TQA1/x</l 


E1M10000144G07 


ECO102141 


E1M10000309B06 


t~» i AAnn 

ECO100886 


O i » fi AAA A AT AT\f\^ 

S1M10000034D01 


•OAT TOAA^ 1 *7 

oAUoUUjI / 


E1M10000144A08 


BCO103217 


* % if 1 AAAAn AAHAn 

E1M10000309B07 


ECO101067 


O 1 \ A 1 AAAAA1 A T\ A 1 

S 1 M 1 0000034DO 1 


OAT TOAO/C01 

oAU2UZ0Zi 


E1M10000144A08 


BCO103218 


t— » i x *1 A /\ A A ^ AA A *1 

E1M10000309E07 


ECO 1040 10 


CUfl A A A A AT. A TTA 1 

S 1 M 1 U0U0U J4bU 1 


CAT TQAHAAI 

oAUoUUUUl 


E1M10000144C10 


BCO102144 


if— i i l n AA A Ai AAT> An 

E1M10000309B08 


ECO 100 184 


pfi / i AAAAAIi* T?A I 

S1M10000034F01 


OAT TOM QA1 


E1M10000145E01 


BCO 103240 


E1M10000309B08 


/^V « ft ft 4 ft F 

ECO100185 


ni\/l AA A AA*5 /I T TA 1 

S1M10000034H01 


OAT TOA1 /C*7*T 

bAUoOlo// 


E1M10000145E01 


BCO 103241 


1 "» * « ft ft rt /\ ft ft ft ft 

E1M10000309E08 


ECO 10345 3 


n 1 I ii AAA AAO A A AO 

S l M 1 0000034A02 


•OAT TOAA^AA 

bAUoUUoyy 


E1M10000146H01 


BCO 103242 


t-i j" « ft ft ft ft ft ft t\T^Pk ft 

E1M100OO309E08 


ECO 103454 


Oik/1 AAAAAO A AA1 

S1M10000034C02 


OAT TOA1 COT 

SAU801597 


E1M10000146H01 


BCO 103243 


T"** * 1 M -1 ft ft ft ft ft rxT*^ ft ft 

E1M10000309E08 


T^/~i/"^i^ Aitkin 

ECO204438 


Ail K 1 AAAAAO j*T7AO 

S1M10000034E02 


OAT rOA1 cm 

SAU801597 


E1M10000146D02 


ECO101324 


4 % *■ « />ftft /> ft ft ft r\ 

E1M10000309G09 


ECO 103 185 


n i » / 1 AAAAAO A T7AO 

S1M10000034F02 


OAT TOAO COA 

SAU802599 


E1M10000146E05 


ECO103658 


I - * 1111 AnAAtAA 1 1/\ 

E1M10000309A10 


ECO101763 


S1M10000034G02 


OAT TOA1 1 O 1 

■SAU801181 


E1M10000146E05 


BCO103659 


T"» < % « AAA ft ft /% 4 <i 

E1M10000309GH 


ECO103284 


A 1 X «i A a A A AO A T T AO 

S1M10000034H02 


OAT TOAAC 1 "7 

SAU800517 


E1M10000124E02 


ECO 103566 


T— > 1 X * 1 AAAA *S AATT 1 1 

E1M10000309HH 


ECO 10323 7 


O 1 X X 1 AAAAAO /4 TO AT 

S1M1OOO0034B03 


n ir jo a a c AO 

SAU800548 


E1M10000124G03 


ECO100139 


^ V M 4 AAAAn AA 4 ft 

E1M10000309F12 


ftftft « ft ft ^ ft ^* 

ECO103226 


n 1 1 * 1 AAAAAO A Y^AO 

S1M10000034F03 


O A T TOAAOOA 

SAU800320 


E1M10000124G04 


ECO 100662 


t~* t Ik xi ft ft ft ft ft 4 ft ft i 

E1M10000310G01 


%™s /-> r-V 4 ft ft r ft ft 

ECO 103528 


4 % X 1 ft /\ ft jt /^i ft ft 

S1M10000034G03 


:m A T TOAATAA 

SAU800700 


E1M10000124C05 


ECO 103231 


1 % XI ft ft ft ft ft i AAAA^ 

E1M10000310C02 


/"\ 4 ft ft ft 

ECO102636 


/ft ■« M H f \ r\ r\ ft ft J T T ft ft 

S1M10000034H03 


SAU801517 


T~* 4 V 14 AAAA1 ^\ i IT** ft 

E1M10000124E06 


ECO102788 


E1M10000310G02 


ECO103264 


n 1 X a 1 A A A A A l A T TA1 

S1M10000034H03 


.SAU801516 


E1M10000124D09 


ECO103807 


E1M10000310D03 


1 ft ft 4 4 

ECO103116 


n 4 ^ a r\r\f\f\ ft ft 4 i Ait 

S1M10000034A04 


SAU800367 


E1M10000125A02 


I^^^^V 4 ft. J fti ft *4 

ECO 10423 7 


1 » X 4 AAAAn 4 ft. T T ft. ft 

E1M10000310H03 


ECO102065 


S1M10000034A04 


SAU800366 


i X /1 AAAA1 T~*f\ 

E1M10000125F07 


ECO 100702 


E1M1000O31OH03 


f»/"^<»*V1 AAA// 

ECO 1 02066 


r^4 "fc jf * ft ft .ft /A ft ft A T~~* ft jI 

S1M10000034E04 


<~1 A Y TO AAA ill 

SAU802247 


E1M10000125F09 


ECO101796 


T"* 11 M + ftftftAft t ft A A J 

E1M10000310A04 


ECO103263 


S1M10000034E04 


i"i a T r ft ft ft ft A ft 

SAU802248 


1 » / i Art 4 ft f\ t 

E1M10000120F01 


ECO102857 


E1M10000310B04 


T - * /^l 4 ft ft ^ y ft 

ECO 1 03263 


/** 1 X # 1 AAAAAt >1 T~"A 4 

S1M10000034F04 


OAT TO AA C AO 

SAU802502 


ClMI WW I ZXJCAJH 




p i A/f i nn aai i r\C(\A 
C 1 M 1 VWVJ l 


T?r*ft i 


o 1 IVI 1 UUUUU J4AU j 


CAT TCA1 71 Q 


E1M10000120E05 


ECO103263 


E1M10000310D04 


ECO103809 


S1M10000034B05 


SAU800452 


E1M10000120A06 


ECO101995 


E1M1000O310A05 


ECO103236 


S1M10000034D05 


SAU800548 


E1M10000120F06 


ECO103232 


E1M10000310A05 


ECO103237 


S1M10000034E05 


SAU801687 


E1M10000120F06 


ECO103233 


E1M10000310C05 


ECO103217 


S1M10000034F05 


SAU800452 


E1M10000120A10 


ECO 103265 


E1M10000310A06 


ECO 103097 


S1M10000034B06 


SAU800252 
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Clone Name 


Gene 
LocusE) 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
ILocusID 


E1M10000120A10 


ECO103266 


E1M1000O310D06 


ECO1016S7 


S1M10000034UJ6 


SAU800138 


E1M10000120G10 


ECO101475 


E1M10000310F06 


ECO 1032 18 


S1M10000034UK) 


SAU802137 


E1M10000120G10 


ECO101476 


E1M10000310A07 


ECO 102355 


S1M1000O034DO6 


SAU800138 


E1M10000120G10 


ECO201962 


E1M10000310B07 


ECO 100095 


S1M10000034D06 


SAU802137 


E1M1OO00136CO1 


ECO103884 


E1M10000310E07 


ECO101834 


S1M10000034EO5 


SAU801297 


E1M10000136C01 


ECO103885 


E1M10000310A08 


ECO100468 


S1M10000034E06 


SAU801296 


E1M10000136H01 


ECO103242 


E1M10000310C09 


ECO104243 


S1M10000034EO6 


SAU201900 


E1M1OO0O136HO1 


ECO103243 


E1M10000310C09 


ECO 104242 


S1M10000034GO6 


SAU802496 


E1M10000136E02 


ECO103263 


E1M10000310C09 


ECO104241 


S1M10000034H06 


SAU801518 


E1M10000136B03 


ECO 100256 


E1M10000310H09 


ECO101844 


S1M10000034B07 


SAU800962 


E1M10000136D03 


ECO103515 


E1M10000310B11 


ECO103242 


S1M10000034CO7 


SAU801698 


E1M10000121D01 


ECO 100703 


E1M10000310B11 


ECO 103243 


S1M10000034D07 


SAU801493 


E1M10000121G05 


ECO 100256 


E1M10000310F11 


ECO 103242 


S1M10000034E07 
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nix/1 AA AAA/1 A/^ 1 A 

S 1 M 1 U000040C 1 (J 


CAT 1CA7/10£ 


E1M10000199B10 


ECO 100256 


P1M10000059B10 


T» A O /\ A O /* /* 

PAE204266 


pi\ii AAAAA A AA 1 A 

S 1M 1 0000040D 1 0 


CAT IOA1 /I QT 

bAUoU14o/ 


E1M10000199D10 


ECO 1000 13 


P1M10000059B10 


a A A A A 

PAE204267 


mxi1 AAAAA A ATX 1 A 

S1M10000040D10 


•OAT TOA1 >1 OA 

SAU8014o9 


E1M10000199F10 


ECO100791 


P1M10000059B11 


T\ A 1~» A A A A *1 A 

PAE200933 


01X11 AAA A A A AT? 1 A 

S1M10000040E10 


OAT TOA1 

SAU801663 


E1M10000199D11 


ECO104016 


P1M1O00O059D11 


PAE204024 


n « % m 4 AArt/\#\>J A «| A 

S1M10000040G10 


OAT TO AO C A 

SAU802654 


E1M10000199E11 


ECO103302 


P1M10000060H02 


•xrv a A A A A A A 

PAE200220 


1 Ik A" 1 AAAAA A AT T 4 A 

• S1M10000040H10 


OAT I OA1 £ O H 

SAU80268O 


E1M10000199E11 


ECO103303 


P1M10000060E03 


TV A Y™* A A A ^ A A 

PAE200422 


<"1 1 % M * A A AAAAA A 1 1 

S1M10000040A11 


OAT TOA111A 

SAU802230 


E1M10000199F11 


ECO101961 


r\ f -v # 4 AA AAA /"ATTA /I 

P1M10000060H04 


PAE204471 


niifi AAAAA A ATX 1 1 

S1M10000040B11 


OAT lOAATAA 

SAU80070O 


E1M10000199F11 


ECO 101962 


P1M10000079D01 


PAE201546 


fi 1 X A" 1 AAAAA A A/"^ 1 1 

S1M10000040CH 


OAT TOA1 0£yl 

SAUoUl2o4 


E1M10000199F11 


ECO201063 


P1M10000079F06 


PAE203004 


ni lii AAAAA A AT*V 1 1 

S 1M 1 0000040D 1 1 


OAT TOA1 1 OA 

SAU8011o4 


E1M10000199F11 


ECO201472 


tv « -v « A A A A A**T AT^ A /" 

P1M10000079F06 


PAE203003 


rill Jt 1 AAAAA A AT^ 1 1 

S1M10000040EH 


■OAT TOAAiTn 

, SAU800637 


EIM10000199B12 


ECO 100424 


P1M10000079A10 


PAE204574 


S1M10000040E12 


. *1 1 T TAA^ A X" A 

SAU802468 


E1M10000199D12 


ECO 101 782 


P1M10000079B10 


PAE204574 


S1M10000040E12 


r*l A T TO A*"* A 

SAU802467 


E1M10000200G01 


ECO 101 179 


P1M10000079C10 


PAE204574 


S1M10000040F12 


**1 A T TOAAl - A 

SAU800542 


E1M10000200A02 


ECO 100549 


P1M10000079D10 


PAE205485 


S1M10000040G12 


SAU801 885 


E1M10000200B02 


ECO101378 


P1M10000080B01 


PAE203863 


S l Ml 0000041 GO 1 


SAU801530 


c 1 » / 1 aa Am aa/"* ai 
fcl M 1 UUUUZUULUZ 


CpAl a i /CAQ 


r 1 M 1 UUUUUoUdU 1 


D AT71 m/1QO 

r/vclUj4oy 


C 1 lV/f 1 AAAAA/1 \ CXC\ 1 

o I M 1 UUUUU4 i UU I 


CAT TROI ^9C 


EIM10000200A03 


ECO 100791 


P1M10000080C01 


PAE200468 


S1M10000041H01 


SAU800699 


E1M10000200D03 


ECO101136 


P1M10000080E04 


PAE204248 


S1M10000041H01 


SAU800700 


E1M10000200B04 


ECO100907 


P1M10000080E04 


PAE204249 


S1M10000041B02 


SAU800391 


E1M10000200F04 


ECOl 03302 


P1M10000080B06 


Pa a JE204242 


S1M10000041A03 


SAU800354 


E1M10000200C07 


ECO103237 


P1M10000080B06 


PAE204243 


S1M10000041A03 


SAU302737 
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Clone Name 


Gene 

LOCUSID 


E1M10000200C07 


ECO103238 


P1M10000080C06 


PAE204248 


n 1 \ ii AAAAA A 1 T~l 

SI Ml 0000041 B03 


c AT TROfftQI 


EIM10000200G07 


ECO100142 


P1M10000080C06 


PAE204249 


SI Ml 0000041 E03 


CAT IR01 51 ^ 


E1M10000200D08 


ECO103195 


P1M10000081G05 


PAE204034 


niXifl AAAAAil 1 T?f"\1 

S 1 M 1 000004 1 r 03 


CAT TQA1 C17 


E1M10000200A09 


ECX)100886 


P1M10000081H05 


PAE204314 


niili AAAAA A 1 T7A*5 

S1M1 000004 1F03 


c AT TRH1 5 1 


E1M10000200B09 


ECO100350 


P1M10000081A06 


PAE109190 


r» 5 n #1 AAAAAa 1 TJ A/1 

SI Ml 000004 1H04 


c AT TBfH 


E1M10000200E10 


ECO102878 


P1M10000081D12 


PAE203004 


oiijti AAAAAil 1 O AC 

S1M10000041B05 


CAT TQfi99 * * 


E1M10000201G01 


ECO103243 


P1M10000081D12 


PAE203003 


S 1 M 1 000004 1 Ovj 


C AT lRmASA 


E1M10000201G01 


ECO103244 


PIM10000082A02 


PAE202946 


nal/< AAAAA/I 1 T_T A C 

S1M1 000004 1H05 


C AT TQfil 1A(\ 


E1M10000201A02 


ECO101400 


P1M10000082A02 


PAE202947 


SIM 1000004 1 BOo 


CAT TQA9C./Y7 


E1M10000201B02 


ECO100142 


P1M10000082B04 


PAE203004 


S1M10000041D06 


CAT TOA1 AGO 


E1M10000201C02 


ECO103226 


P1M10000082B04 


PAE203003 


S1M10000041E06 


CAT TQAAOfi 


E1M10000201C02 


ECO 103227 


PIM10000082A05 


PAE200400 


SIM10000041G06 


OAT TOA^iCIO 


E1M10000201E03 


ECO103394 


P1M10000082C05 


PAE204244 


S1M10000041B07 


nit TOAAiCOA 

SAUoUOooU 


E1M10000201HO3 


ECO 103598 


P1M10000082C05 


PAE204245 


S1M10000041D07 


OAT TOAOlC/l A 

SAU802649 


E1M10000201D06 


ECO102303 


P1M10000082D05 


PAE204254 


S1M10000041H07 


SAU800331 


E1M10000201G06 


ECO102336 


P1M10000082E05 


PAE204244 


S1M10000041HO7 


SAU800332 


E1M10000201H07 


ECO101528 


P1M10000082E05 


PAE204245 


S1M10000041C08 


O ATTOAAOC/J 

SAU 800256 


E1M10000201G08 


ECO101088 


P1M10000083B01 


PAE204269 


S1M10000041D08 


OAT TOAACA^ 

SAU800506 


E1M10000201F09 


ECO103226 


P1M10000083A11 


PAE203004 


* ■» #•« A A AAA il 1 r\AO 

S1M10000041D08 


O ATTOAACAC 


E1M10000201F09 


ECO 103227 


P1M10000083A11 


PAE203003 


S1M10000041G08 


OAT TOA1 1 OA 


E1M10000201G09 


ECO103243 


PIM10000083B12 


PAE204266 


S1M10000041H08 


oat toai nn 

SAU801279 


E1M10000201G09 


ECO103244 


P1M10000083B12 


PAE204265 


S1M10000041E09 


OAT TOA1 A1 O 

SAU801018 


E1M10000201H09 


ECO101400 


P1M10000083C12 


PAE203004 


S1M10000041H09 


OAT lOrtOCTl 

SAU802522 


E1M10000201A10 


ECO 100 142 


P1M10000083C12 


PAE203003 


S1M10000041C10 


'0 A t inni AAi 

SAU801096 


E1M10000201G10 


ECO 102764 


P1M10000084D03 


PAE203004 


S1M10000041D10 


r» A r toai ci c 

SAU801515 


E1M10000201F12 


ECO101102 


P1M10000084D03 


PAE203003 


S1M10000041G10 


O A riOA1 £TA 

SAU801630 


E1M10000202C02 


ECO103604 


P1M10000084A04 


PAE204937 


S1M1000004ICH 


SAU801518 


E1M10000202A05 


ECO101480 


P1M10000084E04 


PAE205488 


S1M10000041FH 


OAT TOAI 1 AO 

SAU801193 


E1M10000202C08 


ECO101785 


P1M10000084F08 


PAE204269 


S1M10000041GH 


n A Y Tf>A01^ A 

SAU802229 


E1M10000202H08 


ECO102104 


P1M10000084E11 


PAE202194 


S1M10000041B12 


SAU801310 


E1M10000202C09 


ECO103236 


P1M10000085D06 


PAE203004 


S1M10000041D12 


A A T YAAA /I A 

SAU802632 


E1MI0000202B10 


ECO 1028 14 


P1M10000085D06 


PAE203003 


S1M10000041E12 


SAU800967 


E1M10000203D02 


ECO104266 


P1M10000086B01 


PAE204155 


S1MI0000041F12 


SAU800323 


E1M10000203D02 


ECO305338 


P1M10000086E01 


PAE109190 


S1M10000041F12 


SAU800324 


E1M10000203G04 


ECO103237 


P1M10000086A02 


PAE204411 


S1M10000042E01 


SAU800304 


E1M10000203C05 


ECO 102878 


P1M10000086D02 


PAE202639 


S1M10000042F01 


SAU801193 


E1M10000203A08 


ECO 1 02768 


P1M10000086E05 


PAE203004 


SIM10000042G01 


SAU802245 


E1M10000203F09 


ECO 102783 


P1M10000086E05 


PAE203003 


S1M10000042B02 


SAU802464 


E1M10000203F10 


ECO100142 


P1M10000087E04 


PAE204244 


S1M10000042C02 


SAU800742 


E1M10000203E11 


ECO101069 


P1M10000087E04 


PAE204245 


S1M10000042F02 


SAU801790 


E1M10000203C12 


ECO101688 


P1M10000087F04 


PAE200141 


S1M10000042B03 


SAU800548 


E1M10000203C12 


ECO101689 


P1M10000087C09 


PAE202081 


. S1M10000042E03 


SAU801113 


E1M10000204E02 


ECO 100040 


P1M10000087F09 


PAE204121 


S1M10000042G03 


SAU801636 


E1M10000204F02 


ECO102815 


P1M10000087F09 


PAE204122 


S1M10000042A04 


SAU801018 


E1M10000204E03 


ECO 103 394 


P1M10000087A11 


PAE204266 


S1M10000042D04 


SAU801517 


E1M10000204F03 


ECO 104093 


P1M10000087A11 


PAE204265 


S1M10000042A05 


SAU800001 


E1M10000204B05 


ECO 103021 


P1M10000088C04 


PAE203475 


S1M10000042C05 


SAU802654 


E1M10000204A06 


ECO 103264 


P1M10000088A07 


PAE202740 


S1M10000042F05 


SAU801900 


EIM10000204A06 


ECO103265 


P1M10000088A07 


PAE202739 


S1M10000042H05 


SAU800478 


E1M10000204A07 


ECO102553 


P1M10000089G08 


PAE202459 


S1M10000042A06 


SAU800367 


E1M10000204G07 


ECO101224 


P1M10000089D11 


PAE204266 


S1M10000042B06 


SAU801900 


E1M10000204G07 


ECO101225 


P1M10000089D11 


PAE204265 


S1M10000042C06 


SAU802331 


E1M10000204E09 


ECO103244 


P1M10000090E01 


PAE202632 


S1M10000042E06 


SAU800001 



283 



WO 02/077183 



PCT/US02/09107 



Clone Name 


Gene 
LocusED 
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Gene 


EIM10000204D10 


ECO103338 


P1M10000090F06 


PAE202311 


0 1 \A 1 AAAAA/tTTJAA 


SAT 1802120 


E1M10000204H10 


ECO 100549 


P1M10000090F08 


PAE204256 


C 1 \A 1 AAA A f\A1 A CYl 

b 1 M IUUUUU4ZAU / 




E1M10000204C12 


ECO101400 


P1M10000090F08 


PAE204257 


O 1 \A 1 AAAAA/n A A*7 

b 1 M 1 UUUUU42 AU / 




E1M10000205F02 


ECO 102553 


P1M10000090B11 


PAE203151 


C 1 \A 1 AAAAA/*TQA*7 

b 1 M 1 U0U0u42oU / 


CAT TQA1 ^QR 


E1M10000205G03 


ECO101684 


P1M10000091A09 


PAE204668 


C 1 X>T 1 AAAAA/1 OPlA*7 


uAUOUIttJJ 


E1M10000205D08 


ECO101752 


P1M10000091E09 


PAE205311 


C 1 \A1 AAAAA/19TJrfi7 


SA1TR00S40 

O/TlU OUUJtu 


E1M10000205B10 


ECO100798 


«-V •* * m •% AAAAAA1 A f\ 

P1M10000091G10 


rj A TCI A 

PAb2Uz/4U 


c i \a 1 Annor\A9R.nR 

olM lUUUUlrtZDvO 


SAU801296 


B1M10000205F11 


ECO 1041 68 


P1M10000091G10 


PAb202739 


C 1 \A 1 AAAAAAOPHR 


c ATH0261 1 

uAU JvAv i 1 


E1M10000205G11 


ECO101455 


P1M10000092B02 


PAb202o39 


C 1 A/f 1 AAAAAA9T?n8 




E1M10000205HU 


ECO100848 


P1M10000092B02 


T» a T51 AO/T1 O 

PAE202635 


b lMlUUUUU*fZuUo 




E1M10000205G12 


ECO 101897 


P1M10000092E02 


PAE204254 


O 1 \At AAAAAAO A ftQ 
b 1 M 1 UUU UU4Z AUy 




E1M10000206B03 


ECO 1 01 684 


P1M10000092B04 


PAE200547 


Oi\/l AAAAAvlOD AO 

blMlUUUUU42DUy 




E1M10000206B03 


ECO101685 


P1M10000092F05 


PAE200422 


SlM10000042rU9 


C AT TCm CQ7 
oAUoUioyz 


E1M10000206A04 


ECO103230 


P1M10000092F06 


PAE202034 


n t * k i r\ r\f\C\f\ A O OA A 

S1M10000042F09 


CAT TQA1 ffQ1 


E1M10000206A04 


ECO103231 


P1M10000092D09 


PAE202126 


S1M10000042G09 


CAT TQAA<J>4*7 


E1M10000206D04 


ECO 100850 


P1M10000092B10 


PAE204266 


S1M10000042B10 


CAT TQATO/1/1 

bAUoUz/44 


E1M10000206D04 


ECO 100851 


P1M10000092B10 


PAE204265 


S1M10000042B10 


CAT TCAOO/tl 

bAUoUzZ4J 


E1M10000206B05 


ECO103116 


P1M10000092B12 


PAE202409 


S1M10000042C10 


CAT TOA1 111 

bAUoUlll3 


E1M10000206G05 


ECO 103228 


P1M10000093A03 


PAE205083 


S1M10000042D10 


CAT TOAAl H(\ 


E1M10O0O206G05 


ECO103229 


P1M10000093B03 


PAE203475 


S1M10000042F10 


CAT TQAOOA^ 

oAUoUzZ4 / 


E1M10000206H05 


ECO101684 


P1M1O00OO93FO3 


PAE202099 


S1M10000042G10 


CAT TOA1/1CC 


E1M10000206A06 


ECO103263 


P1M10000093H07 


PAE204662 


S1M10000042AH 


CAT TOAO1 1 T 


E1M10000206B06 


ECO 103223 


P1M10000093C08 


PAE201867 


S1M10000042B11 


CAT TCAT1 1 T 

.bAUoUZzl / 


E1M10000206F06 


ECO101324 


P1M10000093B09 


PAE203700 


S1M10000042CH 


OAT TOA1 yim 

SAU801419 


E1M10000206C09 


ECO101684 


P1M10000093E09 


PAE204330 


S1M10000042D11 


OAT TOATA/I A 

SAU802049 


E1M10000206C09 


ECO101685 


P1M10000094H03 


PAE204740 


S1M10000042F11 


OAT TOA1 OAA 


E1M10000206E09 


ECO 100886 


P1M10000094F04 


PAE204266 


/-» -4 *» /1 AAAAA 4ATT 1 "f 

. S1M10000042HH 


OAT TO f\f\A C 1 

SAU800453 


E1M10000206F09 


ECO 103047 


P1M10000094F04 


PAE204265 


S1M10000042A12 


OAT lO AA/I CI 

bAUoUU4j3 


E1M10000207E01 


ECO 101 872 


P1M10000094H04 


PAE204248 


S1M10000042B12 


OAT TO A 1 OAA 

bAUouioyy 


E1M10000207B03 


ECO 100850 


P1M10000094H04 


PAE204249 


S1M10000042G12 


OAT TO A1 A *7C 

SAU801475 


E1M10000207E05 


ECO 100 179 


P1M10000094A10 


PAE202179 


n 1 k f 1 ArtAAA/l 1TJA1 

S1M10000043BO1 


OAT TO A1 *7/IA 
SAUS0170U 


E1M10000207E05 


ECO 100 180 


P1M10000095C01 


PAE202486 


S1M100O0043DO1 


CAT TOA1 £1A 


E1M10000207G05 


ECO103883 


P1M10000095E04 


PAE204361 


S1M10000043F01 


OAT lOrtlH /< 

SAU802234 


E1M10000207G05 


ECO103884 


P1M10000095G04 


PAE204254 


S1M10000043F01 


SAU802233 


EIM10000207C06 


ECO 102 175 


P1M10000095C09 


PAE205438 


S1M10000043GO1 


l—l a TIOAAAOA 

SAU800089 


E1M10000207H06 


ECO 10255 3 


P1M10000102E05 


PAE200859 


S1M10000043H01 


SAU802234 


E1M10000207H06 


ECO 102554 


P1M10000102B07 


PAE204800 


S1M10000043H01 


SAU802233 


E1M10000207F07 


ECO102556 


P1M10000103B05 


PAE204614 


S1M10000043A02 


SAU802481 


E1M10000207G07 


ECO104237 


P1M10000103D06 


PAE204259 


S1M10000043B02 


SAU800089 


EIM10000207C10 


ECO103233 


P1M10000103E08 


PAE205072 


S1M10000043C02 


SAU801089 


E1M10000207C10 


ECO 103234 


P1M10000104A02 


PAE200887 


S1M10000043D02 


SAU800490 


E1M10000207D12 


ECO103230 


P1M10000104H02 


PAE205558 


S1M10000043E02 


SAU802262 


E1M10000207D12 


ECO 103231 


P1M10000104A03 


PAE201694 


S1M10000043A03 


SAU801275 


E1M10000207G12 


ECO 100 169 


P1M10000104E03 


PAE202753 


S1M10000043E03 


SAU802331 


E1M10000208A04 


ECO 100663 


P1M10000104F07 


PAE201361 


S1M10000043H03 


SAU802228 


E1M10000208A05 


ECO102158 


P1M10000104DH 


PAE201647 


S1M10000043H03 


SAU 802227 


E1M10000208B05 


ECO103886 


P1M10000105D01 


PAE202225 


S1M1 0000043 A04 


i*l A T TAAl A^ A 

SAU801238 


TT 1 \ J1 1 AAAAOACD f\C 

blMlUOUUzUoDUo 


bCUlU3400 


T> 1 \A 1 AAAA 1 ACT7A1 

r 1 M 1 UUUU 1 U j bUZ 


T> A OAA1 Ol 

rAb2Uulo3 


• blMlUUUl)U4JUU4 


CAT 


E1M10000208B06 


ECO 103467 


P1M100001O5CO3 


PAE201381 


S1M10000043G04 


SAU800123 


E1M10000208C06 


ECO 103220 


P1M100OO1O5GO3 


PAE205473 


S1M10000043H04 


SAU801626 


E1M10000208B07 


ECO100464 


P1M10000105C04 


PAE202400 


S1M10000043H04 


SAU801625 


E1M10000208H07 


ECO103262 


P1M10000105C04 


PAE 108022 


S1M10000043E05 


SAU801755 


E1M10000208H07 


ECO103878 


P1M10000105D04 


PAE200303 


S1M10000043F05 


SAU801181 
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E1M10000208H07 


ECO204942 


P1M10000105C05 


PAE204953 


S1M10000043G05 


OAT 

oAUoUZZ**/ 


E1M1O00O208FO8 


ECO100201 


P1M10000105B06 


PAE200714 


S 1M1000Q043H05 


OAT TCH1 AO.7 


E1M10000208H10 


ECO103696 


P1M10000105C08 


PAE204922 


S 1 Ml 0000043HQ5 


O AT TfifM flflR 


E1M10000208H10 


ECO103697 


P1M10000105H08 


PAE200461 


rt « v # -« f\f\f\f\i\ A *1 A A£T 

S 1 M 1 0000043 AOo 


OAT TQftflO^'? 


E1M10000208D11 


ECO103263 


P1M10000105D09 


PAE201694 


nu/i A AAA A /I "3 Uf\C 

S l M 1 0000U4JHUO 


q at Tfinni 1 7 


E1M10000209B01 


ECO103116 


P1M10000110E01 


PAE200143 


ni\/i AAAAAvl O T_TAj£ 

S 1 M 1 0000043H06 


CAT TEnfM 1 A 
oAUowl 10 


E1M10000209F02 


ECO101684 


P1M10000110F01 


PAE201672 


ni\/i AAAA A/t 1 A A*7 

S1M1000U043AU / 


cat 


E1M10000209H02 


ECO101307 


P1M10000110G01 


PAE202608 


S1M10000043B07 


C AT TCAACA1 


E1M10000209H02 


ECO202164 


P1M10000110B02 


PAE201949 


S1M10000043C07 


OAT TOA1 AQ/C 

oAUol/lUyo 


E1M10000209DO5 


ECO103242 


P1M10000110B03 


PAE202350 


S1M10000043E07 


OAT TOA1 1 Q1 

bAUoUl lyj 


E1M10000209E05 


ECO100033 


P1M10000110F03 


PAE204580 


S1M10000043F07 


OAT TOAAA1 A 
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QA J^yf 1 AAAAAOOT^k » O 

ohM 1 UUUUUzzD 1 2 


STM 1024 19 


S1M10000045D11 


SAU800480 


E1M10000215F01 


FPHI0797S 


QA \A 1 AAAAAOOTN i i 

o4M I UUUUU22D 1 2 


STM 102 422 


S1M10000045E11 


SAU800984 


E1M10000215B03 


FPfll 04000 


CM 1 AA AAAOO T? 1 O 

OHM 1 UUUUUzzE 1 2 


STM102089 


S1M10000045F11 


SAU801193 


E1M10000215F03 


FPOI 09904 


Q/1A/T1 AAAAA OOTT1 O 

o4M 1 UUUUU22E 1 2 


STM 102090 


S1M10000045H11 


SAU800517 


E1M1 00002 15F03 


ECOI 02295 


S4MI0000024G01 


STM 103802 


S1M10000045A12 


9ATIR01 SQ7 


E1M10000215H03 


ECO103263 


S4M10000024G04 


STM 103274 


S1M10000045B12 


SAU801518 


E1M10000215B04 


ECO102636 


S4M10000024C06 


STM 100227 


S1M10000045B12 


SAU801517 


E1M10000215C05 


ECO103242 


S4M10000024C06 


STM 100229 


S1M10000045C12 


SAU801801 


E1M10000215D05 


ECO101669 


S4M10000024F08 


STM100274 


S1M10000045D12 


SAU802231 


EIM10000215F06 " 


ECO104092 


S4M10000024G09 


STM103802 


SIM10000045D12 


SAU802230 
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.LOCUSll^ 


isione iN&nic 


LocusBD 


E1M10000215F06 


1 f\A Aril 

ECO 104093 




QTKA 104723 


S1M10000045E12 


SAU802249 


E1M10000215A07 


ECO 104092 




O 1 IVl 1 \J£t JUU 


S1M10000045F12 


SAU802225 


E1M10000215A07 


ECO 104093 


C /i X >f 1 AAfinAT A<J 

o4M lUUUUUZjbUj 


O 1 IVl IvJOu*. 


551M10000045G12 


SAU801275 


E1M10000215B07 


ECO103331 


oa\a i nnnnAo^um 
o4M1UUUUUZji1U / 


QTM 101274 


S1M100O0046B0I 


SAU802612 


E1M10000215C07 


ECO 103243 


o4M1UUUUUzjAI i 


QTXyf 104771 


S1M100O0046D01 


SAU800547 


E1M10000215H07 


ECO 103244 


S4M1 UUUUUZDr 1 Z 


QTKA101ROS 


5> 1 M 1 00O0046E0 1 


SAU801733 


E1M10000215F08 


ECO 103220 


o4MlUUUUUZjr IL 


O 1 IVl 1 vHUOU 


S 1 M 1 00OO046F0 1 


SAU800753 


E1M 1000021 5 A09 


ECO 103 725 


o4M 1 UUUuU/o^u i 




S1M10000046G01 


SAU800111 


E1M10000215G09 


ECO101468 


o4M I UUUUUZOliU j 


ctm 100974 

O I IVl 1 \J\J£t 1 *t 


S1M10000046H01 


SAU802112 


E1M10000215G09 


ECO 101467 


o4M 1 UUUUUZOJJUH 


ctm 100617 


S1M10000046H01 


SAU802111 


E1M10000215C10 


r?/~i /~\ i AA*7 C O 

ECO 10075 7 


o4M 1 UUU wZOd 1 U 


°/TM 102089 


S1M10000046C02 


SAU800530 


E1M10000215D1O 


ECO103229 


o4M 1 UUUUUZDii I Z 


CTM1070RQ 


S1M10000046D02 


SAU800219 


E1M10000215B12 


ECO101139 


C /I IV X 1 AA AAAO£"C 1 0 


070Q0 
0 1 IVl 1 UZI/2/U 


^1M10000046E02 


SAU801572 


E1M10000215F12 


ECO 103 244 


O X H 1 AA AAAOTtJ AO 

S4M 1 OUUUUZ / JtlUZ 


QTX/T101 Q71 


^ 1 M 1 0000046F02 


SAU802250 


E1M10000216EO1 


ECO103232 


o ylX K i AAAAAT70 1 A 

S4M 1 OOOUUZ /C 1 U 


o 1 IVIIUjoUZ 


^ 1 1U 1 0000046F02 


SAU802251 


E1M10000216E01 


ECO103233 


o a x >r 1 AAAAAOIP 1 A 

S4M1 0000027C 1 U 


O 1 IVl IUjo 1 J 


cix/f 1 0000046G 02 


SAU801517 


E1M10000216B02 


ECO103886 


C A X jT 1 AAAAAO (113 1 T 

S4M 1 OUUOUzy r> i z 


QT\>f 1 070R0 


°. 1 M 1 0000046 A03 

O 1 IVl 1 UV/VJUV/^vAv-J 


SAU801843 


E1M10000216C02 


ECO103886 


n i v # 1 AAAAA1 AT1 1 1 

S4M 1 0000029B 1 z 


CTX/f 1 A1AQA 


cixjf 1 0000046R01 

O 1 IVl 1 wvwUtODU J 


SAU800966 


E1M10000216G02 


ECO 104048 


Oitii /i AAAAA1AF» 1 1 

S4M 1 0000029D 1 z 


MM103Z /4 


C 1 \A 1 0000046H01 

O 1 IVl I UVJUl/UHOJ-/ V J 


SAU801572 


E1M1 00002 16H02 


ECO 103 243 


C A X if 1 AA A A A1 ACAA 

o4M 1 00UUU3 Ur Uo 


qt\/t i rnoi i 

O 1 MlUZUl 1 


°. 1 M 1 0000046G03 

O 1 IVl IwwvUvTvVJUJ 


SAU802120 


E1M10000216H02 


ECO 103244 


C" A X /T 1 AA AAA1 AT7AT 

S4M10UU0UiUrU / 


OTXyf 1 A1 1 1 f\ 


<5 1 M 1 0000046 A 04 

O 11Y1 lVA/V/V/v/*tv^0 1 .V/"T 


SAU800738 


E1M1 000021 6B03 


ECO 100886 


O A X J" 1 A A A A A*3 1 "DA 1 

S4M 1 UUUUU JzhU 1 


CTX/f 1 AA£Q1 


ci Ml 0000046 A 04 


SAU800737 


E1M10000216D03 


ECO103262 


O A*K K 1 AAAAATir"* Al 

S4M 1 0000032UO 1 


b 1M104ZZJ 


c i xyfi 0000046ROA 


SAU802235 


E1M10000216D03 


ECO103878 


C i4 X A 1 AAAAA^TCAO 

S4M10000U3zrU3 


o lJVllOiyjD 


C 1 Xvf 1 0000046R04 


SAIJ80223^ 


EIM10000216D03 


ECO204942 


O >1TV X 1 AAA A A*3 /I A AO 

S4M 1 U00UU J4AUZ 


CTXA*1 r\TXA6. 


ci x/M 000004^^04 


SAIJ801234 


E1M10000216C04 


ECO 100468 


C/IXyTI AAAAAI/IP'A^ 

o4M 1 UUUUU j4^U D 


CTA/fl 070R0 


C1M1 0000046D04 


SAU800001 


E1M10000216F04 


ECO 101257 


O /l X iM AAAAA"2 /1/^AC 

b4MlUUUUU34CUj 


oi MiUZUyU 


ci x/M 0O00046F0^L 


SAU802231 

LJ.*V V_v \j\JA*A*J X 


E1M10000216E05 


ECO 100659 


C/tXrfl AAAAAl/ltJA<» 

o4M 1 UUUUU34rlU j 




ciui 0000046F04 


SAU802230 

U<^V \J\JAtAamJ W 


E1M10000216H05 


ECO 103237 


C/1X/1 AAAAA1/1 A A^ 

o4M 1 UUUUU34AUO 


0 1 IVllvjZ*t / 


KA1 0000046004 


SAU801375 


E1M1 00002 16H05 


ECO 103238 


O/IX/1 AAAAAQ/1 A AO 

o4M 1 UUuUU34AUy 


o I IVllvJolfZ 


^ 1 \A 1 0000046ROS 


SAU801253 


EIM10000216E07 


noril f\f\ A C £ 

ECO 10045 6 


C /! X K 1 AAA AAT /I A AO 


CTX/f 1 mci < 


C 1 A/f 1 OOOOOaI^PO^ 


CAT J801286 


E1M1 00002 16A09 


ECO 103461 


O/IXvf 1 AAAAA7/1UAQ 

o4M i UUUUU jHriKjy 


CTX/TI HI 11^ 


C 1 M 1 0000046D0 S 


" S AU802247 


E1M10000216B10 


ECO 101780 


CA\AA AAAAA1/1LIAQ 

b4M 1 UUUUU34rlU9 


CTN/T 1 A1 1 1 A 

olJVUUl 1 10 


C1 lU 1 0000046FOS 
o i ivi i Uv/vuu*f or v.? 


SAIJ802056 


E1M10000216C11 


ECO 103885 


! C/IXifl AAAAAOCDA1 

S4M10000U35dU1 


CTK/T1 AO/1 AT 

O1MI0Z401 


C 1 Xjf 1 OOOOO/lfi A Oft 
olMl OUUUUH OA UO 


Q.ATIR00S14 


E1M10000216E11 


ECOl 03885 


nix 11 AAAAA^ CTNA'i 

S4M10000035D01 


MM103938 


C 1 XA 1 0OOOOA^POft 


^ATTR01414 


E1M10000216H11 


ECO 103001 


S4M10000035F02 


onrx A 1 A 1 1 1 AZ 

blMlOl 1 16 


C1 X/f 1 A A AAA/1 £T?A£ 
0 1 JVl 1 0U00040J7 00 


CAT 180714/1 


E1M10000216D12 


ECO 103483 


AiX/1 AAA A AT CCA1 

S4M 10000035E03 


biMiOzOby 


C 1 X/f 1 AAAAA/f£'QA'7 
o I JVl 1 UUUUU40£SU / 


CATTROlfilO 


E1M10000217D02 


ECO103536 


C >1X At AAAAA1 CCA1 

S4M10000035E03 


CTX/Ti AOAQA 

biiviiozoyo 


CI X/f 1 AAAAA/1AP07 


CATTR07747 


E1M10000217E02 


ECO 100555 


O A X X 1 AAAAAO CDA(C 

S4M 10000035 BUo 


CTXA 7 1 AAQ<^ 

O lMlOUoOO 


C 1 X/f 1 000004/^(^07 


CAT T807748 


E1M10000217H02 


ECO 101 684 


O >* A if 1 AAAAA1 C A AA 

S4M 1 0000035 A09 


CHTX A 1 A AT1 1 

olM100/Z3 


C 1 XA*1 AAAAA/lAf7A7 
6 1 IVl 1 UU00U40x}U / 


C AT T801 47^ 


E 1 Ml 000021 7C04 


t-v/— »/~v -1 AT1C£ 

ECOl 03756 


O A X A 1 A AAA AT C A A A 

b4Ml 0000035 A09 


CTX/f 1 AATJ/1 

o 1M100/Z4 


c 1 xjf 1 ooooozifino7 


C ATTR01761 


f— * n tl / 4 AAA 1 TTN /"V 

E1M10000217D06 


ECO 103 22 6 


O/l Tk A1 AAAAAT<ITA< 

o4M10000036r0o 


CTXA"1 AA7TJ 

olMlOO/ZJ 


C 1 X>f 1 00000/16 A OS 


cat rani oqv 

OAUOU1U7J 


E 1 Ml 00002 17B07 


ECO103161 


O A \ A1 AAAAA1 /CCA/C 

S4M10000036r0o 


O1M100/Z4 


C 1 X/fl AAAAO/K'QO , 2 


CAT TR01 61 R 


EIM10000217B08 


ECO 103 262 


O A X A 1 AAAAAI/JDAfl 

S4M10000036B09 


CTX A 1 A 1 1 1 

iblMlOl 1 10 


C 1 XA"1 AAAAA/t£/-*A8 
o 1 M 1 00U0040i^0o 


C ATTR00^17 


E1M10000217B08 


ECO 103 8 78 


C A X A 1 AAA A AO £U1 1 

S4M1 000003 6H1 1 


61M104ZZ3 


C 1 X/f 1 AAAAAA£F\AS 


CAT TR01 111 


E1M10000217B08 


ECO204942 


C A X A 1 AAA A A1 £TT 1 1 

o4M10000036rll 1 


CTXA1 A A T7T 

MM104Z3 / 


C 1 X/f 1 AAAAA/IAT7AB 
0 1 IVl 1 0UUUu40liUo 


CAT TR01741 


E1M10000217G10 


ECU 1032 19 


OA X A 1 AAAAAT7 A A 1 

o4M 1 000003 / A03 


oi M100j4I 


C 1 \A 1 AAAAO/l/^POR 
o 1 IVl 1 UUUUU'tOr vyo 


C AT1R0771 1 


T? i m i 00007 1 7R i i 

C 1 IVl 1 UUUUZ 1/Oli 


CvVJ 1 UX.U 1 7 




STM 102401 


S1M10000046A09 


SAU801109 


E1M10000217C11 


ECO103886 


S4M10000037H09 


STM10318O 


• S1M10000046B09 


SAU801630 


EIM10000217E11 


ECO101763 


S4M10000037E10 


STM 100866 


S1M10000046D09 


SAU801353 


E1M10000217G11 


ECO 102744 


S4M10000037F10 


STM 102366 


S1M10000046F09 


SAU800456 


E1M10000218D01 


ECO102828 


S4M10000033G05 


STM100137 


S1M10000046G09 


SAU802049 


EIM10000218F01 


ECO103236 


S4M10000033F08 


STM102419 


S1M10000046D10 


SAU802223 
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E1M10000218F01 


ECO 103237 


ovjajm AAAAniiuAQ 
S4MlUUUU033rUo 


OT\4in7d'?2 
O iiVllUZH^ 


S1M10000046E10 


SAU801241 


E1M10000218A02 


ECO103624 


S4M1UUUUU3JUU9 


CT\/f 10941 0 


S1M10000046F10 


SAU801760 


E1M10000218A02 


ECO103625 


S4M1 UUUUU J3UU9 


CT\/f 109479 


S1M10000046G10 


SAU800545 


E1M10000218D02 


ECO 103953 


C4TVA1 AAHAmiO 1 A 

b4M IUUUUU j jD IU 


QTTv>fin9672 


SIM10000046H10 


SAU800543 


E1M10000218G03 


ECO 101 600 


c 1 '\A^ nnnnnn i nm 

O llvl 1UUUUUU1UU 1 


cat 1800548 


S1M10000046A11 


SAU800539 


E1M10000218E07 


ECO 104092 


01 \a 1 nnnnnriTRni 


c AT IR00700 


S1M10000046A11 


SAU800540 


E1M10000218EO7 


ECO 104093 


C 1 \A 1 AAflfiftO. 1 T\(\1 
0 1 M. 1 UUUUl/U 1 U\)Z 


^AI 1801 152 


S1M10000046B11 


SAU802557 


E1M10000218B08 


ECO 100663 


c 1 \a 1 nnnnnni nn9 

0 1 Ni l v/UUUUU 1 JJUz, 


<sAT J801151 


S1M10000046C11 


SAU800219 


El M 100002 18H08 


ECO 100094 


0 1 \a 1 nnnnnn 1 foo 

0 1 M. 1 UUUUUU 1 EajL 


cat 1802247 


S1M10000046D11 


SAU800287 


E1M10000218H08 


ECO 100095 


c 1 \a 1 nnn A nn i T7fn 
0 lMlwuUUUiruz 


cat 1800548 


S1M10000046D11 


SAU200106 


E1M10000218BO9 


ECO103881 


01 X>f 1 AAA AAA 1 AHA 

S 1 M 1 UUUUUU 1 AU4 




S1M10000046A12 


SAU802218 


EIM10000218B09 


ECO103882 


C 1 TV >f 1 AAAAA A 1 1? fi/l 

S 1 M 1 UUUUUU 1 E.U4 


CATTRf)91fiO 
OrVU OUi i uy 


S1M10000046A12 


SAU203799 


E1M10000218C10 


* A A ^ A A 

ECO 102788 


0 1 K/f 1 AftAAAAl T*f\A 
b 1 M 1 UUUUUU 1 xiUn 


CAT 1601460 


. S1M10000046B12 


SAU801275 


E1M10000218A11 


ECO 100095 


c 1 \a i nnnnnn 1 t?oa 

O liVll UUUUUU Irv/H 


9 AT 1800537 


S1M10000046C12 


SAU802601 


E1M10000218B11 


ECO 1033 19 


0 1 iVl 1 V/UUUUU 1 auJ 


SAT 1802398 


S1M10000046D12 


SAU800287 


E1M10000218E11 


p /"i/~\ i Ain i 

ECO103221 


0 1 IVl 1 UUUUUU I AUj 


SAT 1802399 


S1M10000046D12 


SAU200106 


E1M10000218EH 


nCUlUJZZz 


ci nnnnnn innfi 

0 1 IVI 1 UUUUUU Il/UU 


SATJ800453 


S1M10000046F12 


SAU801618 


E1M10000218E11 


ECO 103 223 


c 1 \a 1 nnnnnn i nn7 

0 1 IVl 1UUUUUU IJJU / 


SATI801621 


S1M10000047B01 


SAU802090 


E1M10000218B12 


p /"l/~\ 1 A1A/A 

ECO 103262 


cm iwf 1 nnnnnni Ans 

0 1M lUUUUUUIAUo 


CAT 1800005 


S1M10000047C01 


SAU801256 


E1M10000218B12 


p /^i/^ i /\o 0*70 

ECO 103878 


c 1 iv 4 1 nnnnnn 1 Trnc 
0 1 M 1 UUUUUU 1 r Uo 




S1M10000047E01 

%J A *~A A V W W » ' fcrfv * 


SAU800547 


E1M10000218B12 


ECO204942 


O 1 \ A 1 AAAAO A 1 A AO 

S 1 M 1 UUUUUU 1 Auy 


C ATlRn0^48 


S1M1OOO0047G01 


SAU800151 


E1M10000218C12 


ECO103265 


pi\/1 AAAAAA1 UTAH 

S 1 M 1 000000 1 E09 


CAT TQni 61 Q 


cifv/f 1 nnoO047GO 1 


SAU800152 


E1M10000218E12 


f— 1 ^— ■ y—v « AA4 A A 

ECO100180 


0 1 X K 1 AAA AAA 1 TTAO 

SIM 1000 UUUirUy 


CAT lsnn^AR 


s i.m 1 nnnoo47R02 


SAU802240 


E1M10000218G12 


ECO 100886 


rU^IAAAAAAl A 1A 

S1M10UUUUU1A1U 


CAT TRn994*7 
oAUoUZZ4/ 


c 1 m 1 nnnnn47P02 


SAU801253 


E1M10000219C01 


ECO103228 


p 1 11/1 AAAA AA 1 D1 A 

S 1 Ml UUUUUU lr IU 


C AT IRn9947 


ci M1 nn00047D02 


SAU802107 


EIM10000219C01 


p /~i py 1 A** AOA 

ECO 103229 


O 1 x. A 1 AAA A A A 1 fll A 

MMlUuuUUUluiU 


C ATTRnn^^7 
oAUoUUjj / 


S 1 M 1 0000047E02 


SAU800942 


E1M10000219B04 


p pi Pv -i An o 1 A 

ECO 1028 14 


C 1 \A 1 AAAAAA 1 1 1 

61 Ml UUUUUU In. 1 1 


c at lanidR 


S1M10000047F02 


SAU800547 


E1M10000219E05 


ECO103263 


C 1 \ A 1 AAAAAATDA1 

0 1 M 1 UUUUUUZdU I 


C AT I»n7747 


ci Ml 000004 7G02 


SAU802244 


E1M10000219F05 


ECO101711 


0 1 \ a i nnAAAAor\n i 
Is 1 M 1 UUUUUUZUU 1 


C ATT»n0^4R 


S1 Ml 0000047 A03 


SAU800546 


E1M10000219H05 


ECO 104286 


C 1 TVX 1 AAAAAAORm 

O 1 IVl 1 UUUUUUZcU L 


c ATTsnn6nn 

oAUOUUUUU 


ci Ml OOOO047C03 


SAU801186 

wXaw W A aw 


E1M10000219B06 


p p»Pk t AT^^I 

ECO 103262 


C 1 X/M AAAAA AT T7A1 

b lMlUUUUUUirUl 


C AT Tsnn^4i 


cjMI 0000047D03 


SAU801263 


E1M10000219B06 


ECO 103878 


C 1 "N A 1 AAA A A AO A AO 

b 1 M 1 UUUUUUz AUz 


C AT TSn76^^ 
oAUoUZOjj 


S 1 M 1 0000047P03 

O llVliUUUUU*t /AwUJ 


SAU800018 


E1M100O0219B06 


ECO204942 


O 1 X A 1 AAAAAAOi^*AO 

S 1 M 1 UUUUUUZCUz 


CAT T8n7AQ6 


c 1 mi noonn47F0'i 

0 x IVl 1 uuuuuh / r u-> 


SAIJ801719 


E1M10000219C06 


p P«P\ i A1 1 A A 

ECO 103 100 


C 1 1V yf 1 AAAAAAOT^AO 

0 1 M 1 UUUUUUZJJUZ 


c at Tfinn^Ri 

0AU0UUJO 1 


siMinnnno47rTOi 

O 1 IVl 1 UUUUU** / VJ V/ J 


SAU802090 


« » # i A A AAA 1 A * A ^7 

E1M 1 000021 9G07 


ECO 103243 


C 1 \A 1 AAAAAATCAI 

5 1 M 1 UUUUUUZiiUZ 


c at ian7^n6 

oAUoUZjUO 


Ci Ml nOO0O47H0^ 
0 1 ivi 1 uuuuu*t / nuj 


SAU800006 

UA\J UWuUVu 


E1M10000219H07 


p p<p\ i AlOO/f 

ECO 103884 


C 1 \A 1 AAAAAAOTTAO 

5 1 M 1 UUUUUUzr UZ 


CAT TRn7 < \n7 
oAUoUZDUZ 


C1M1 0000047 A 04 

O I IVl 1 UU UUU*t / /\V/t 


SAU300619 


El M 100002 19 AOS 


p pipy 1 A AO O 
ECOIOO806 


c 1 \a 1 AnAAAAonn^ 
0 1 M 1 UUUUUUZiJU j 


C ATTR01 71 7 
0AU0UI / IZ 


Q 1 M 1 0000047R04 


SAU800148 

UiVW WW A 


E 1M 1000021 9 A09 


p Pipv t A1 1 /T 1 

ECO103161 


O 1 \A 1 AAAAAAOT^m 

MMl UUUUUUZ JJU J 


C ATTRn76^^ 


S 1 M 1 0000047P04 

O i IVl lUUUUUt f\s\J*r 


SAU801139 


E1M10000219E09 


ppip\ 1 a A 1 AO 

ECO100193 


C 1 KA 1 AAAAAmnm 

0 1 M 1 UUUUUUZOU3 


CAT TRm 1A(\ 
0AU0UI /H\J 


C 1 Ml 0000047D04 
O 1 iVl I UUUUU** / J-/U*+ 


^ATJ800546 


i -k AAAA<M APAA 

El Ml 00002 19E09 


p pi pv 1 A A 1 A A 

ECO 100 194 


C 1 IV vf 1 AAAAAATDA/1 

SIM IUUUUUUZHU4 


CAT Tcnn^AQ 
oAUoUUDho 


ci mi noonn47Fn4 

0 1 IVA I UUUUU*t / X3U*t 


CATIR0052f 


E1M10000219A1O 


p pip\ 1 ATOOI 

ECO103883 


C 1 IV/f 1 AAAAAATPA^ 

0 1 M I UUUUUUZrJUj 


CAT TRm 7fi^ 
oAUoUIZOj 


c 1 m i nnonn47Fn4 

0 llVliUUUUU'r/rU'T 


CAT 13006 19 


E1M10000219A10 


pp>/^ 1 AO OO/l 

ECO103884 


O 1 \A 1 AAAAAAOF^A^ 

S 1 M 1 UUUUUUZJJUj 


cat ionn7i n 

0AU0UUZIU 


c 1 m 1 nnnnn47fr04 

0 1 IVl 1 UUUUU*t / uUH 


9AT TR01701 


T"* 1 * M i A A A A A 1 A 1 /\ 

E1M10000219E10 


p p p\ i A /I AA1 

ECO 104093 


pix/i AAAAA A*>/"7AC 

S 1 M 1 UUUUUUZuUD 


CAT TQnn</lQ 

oAUoUUj'to 


c 1 m 1 nnnnn47T4n4 
0 1 ivi 1 uuuuu** / nu*+ 


< 5ATTR09*5R6 


T— i 1 » /< AAAA11 /"»T> t 1 

E1M10000219DH 


p pipv 1 A1 T1/1 

ECO 10 1324 


pi\yii AAA AA AT "D f\C 

S 1 M 1 UUUUUUZoUo 


cat Tonn^/1^ 
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SAU801434I 



E1M10000220F04 



ECO102556 



S1M10000002A09 



SAU801113 



S1M10000047A06 



E1M10000220G04 



ECO101684 



S1M10000002B09 



SAU802496 



S1M10000047B06 



SAU801186 
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ECO103242 
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SAU800542 
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E1M10000220E05 
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SAU800547 
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SAU802224 
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S1M10000047A07 



SAU802224 
SAU802251 



E1M10000220D06 



ECO 103265 



S1M10000002G10 
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S1M10000003G03 



SAU800548 



S1M10000003A04 
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E1M10000222E05 
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ECO101476 



E1M10000222F05 
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SAU800016 
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SAU802247 
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S1M10000048UUZ 
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S1M10000005F02 
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SAU800361 



S1M10000048G12 
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Table IC provides a cross reference between PathoSeq Gene Loci listed in Table IB and the 
SEQ ID NOs. of the corresponding PathoSeq polypeptides and the SEQ ID NOs; of the nucleic 
acids which encode them. The Gene Locus IDs provided in Table IC each comprise a nine digit 
alpha-numeric identifier that can be used to determine the organism from which each Gene Locus 

5 and corresponding SEQ ID NOs. were identified. Specifically, the first letter of the Gene Locus ID 
corresponds to the first letter of the genus name of the organism described herein from which the 
Gene Locus was identified and the second and third letters of the Gene Locus ID correspond to the 
first two letters of the species name of this organism. For example, the identifier EFA205257 
describes a gene locus identified from Enterococcus faecalis. In those instances where the three 

10 letter identifier is the same for different organisms, the exact identity of the organism which 
corresponds to the Gene Locus ID can be determined by referring to the organism designation in the 
sequence listing for the coding nucleic acid or polypeptide SEQ ID NO. that corresponds to the 
particular Gene Locus ID. 
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44826 


ABA101792 


8643 


44827 


ABA101795 


8644 


44828 


ABA101804 


8645 


44829 


ABA101808 


8646 


44830 


ABA101828 


8647 


44831 


ABA101831 


8648 


44832 


ABA101842 


8649 


44833 


ABA101843 


8650 


44834 


ABA101855 


8651 


44835 


ABA101867 


8652 


44836 


ABA101872 


8653 


44837 


ABA101879 


8654 


44838 


ABA101887 


8655 


44839 


ABA101889 


8656 


44840 


ABA101891 


8657 


44841 


ABA101894 


8658 


44842 


ABA101897 


8659 


44843 


ABA101933 


8660 


44844 


ABA101939 


8661 


44845 


ABA101949 


8662 


44846 


ABA101954 


8663 


44847 


ABA101956 


8664 


44848 


ABA101958 


8665 


44849 


ABA101961 


8666 


44850 


ABA101985 


8667 


44851 


ABA102020 


8668 


44852 


ABA102113 


8669 


44853 


ABA102114 


8670 


44854 


ABA102118 


8671 


44855 


ABA102122 


8672 


44856 


ABA102159 


8673 


44857 


ABA102167 


8674 


44858 


ABA102168 


8675 


44859 


ABA10217O 


8676 


44860 


ABA102199 


8677 


44861 


ABA102246 


8678 


44862 


ABA102248 


8679 


44863 


ABA102251 


8680 


44864 


ABA102257 


8681 


44865 


ABA102299 


8682 


44866 


ABA102315 


8683 


44867 


ABA102320 


8684 


44868 


ABA102333 


8685 


44869 


ABA102335 
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20693 


56877 


EFA200160 


20694 


56878 


EFA200166 


20695 


56879 


EFA200169 


20696 


56880 


EFA200171 


20697 


56881 


EFA200173 


20698 


56882 


EFA200188 


20699 


56883 


EFA200190 


20700 


56884 


EFA200191 


20701 


56885 


EFA200193 


20702 


56886 


EFA200201 


20703 


56887 


EFA200202 


20704 


56888 


EFA200208 


20705 


56889 


EFA200214 


20706 


56890 


EFA200222 


20707 


56891 


EFA200225 


20708 


56892 


EFA200232 


20709 


56893 


EFA200235 


20710 


56894 


EFA200236 


20711 


56895 


EFA200241 


20712 


56896 


EFA200242 


20713 


56897 


EFA200243 


20714 


56898 


EFA200249 


20715 


56899 


EFA200252 


20716 


56900 


EFA200256 


20717 


56901 


EFA200259 


20718 


56902 


EFA200263 


20719 


56903 


EFA200265 


20720 


56904 


EFA200268 


20721 


56905 


EFA200270 


20722 


56906 


EFA200289 


20723 


56907 


EFA200305 


20724 


56908 


EFA200313 


20725 


56909 


EFA200318 


20726 


56910 


EFA200328 


20727 


56911 


EFA200335 


20728 


56912 


EFA200336 


20729 


56913 


EFA200337 


20730 


56914 


EFA200342 


20731 


56915 


EFA200345 


20732 


56916 


EFA200347 


20733 


56917 


EFA200349 


20734 


56918 


EFA200363 


20735 


56919 


EFA200364 


20736 


56920 


EFA200365 


20737 


56921 


EFA200367 


20738 


56922 


EFA200371 


20739 
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EFA200374 


20740 


56924 
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20742 


56926 
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20743 
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20744 
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20747 
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32754 


68938 


PRT103789 


32755 


68939 


PRT1 03854 


32756 


68940 


PRT103866 
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68941 


PRT1 03868 


32758 


68942 


PRT 103877 


32759 
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PRT103889 


32760 


68944 


PRT 103897 


32761 


68945 


PRT103903 


32762 


68946 


PRT103927 


32763 


68947 


PRT103939 


32764 


68948 


PRT103954 


32765 


68949 


PRT103978 


32766 


68950 


PRT103983 


32767 


68951 


PRT103989 


32768 


68952 


PRT104001 


32769 


68953 


PRT104002 


32770 


68954 


PRT104009 


32771 


68955 


PRT104013 


32772 


68956 


PRT104077 


32773 


68957 


PRT1 04089 


32774 


68958 


PRT1 04091 


32775 


68959 


PRT104094 


32776 


68960 
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32777 


68961 


PRT104136 


32778 


68962 


PRT104154 


32779 


68963 
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32780 


68964 


PRT104174 


32781 


68965 


PRT104175 


32782 


68966 


PRTI04187 


32783 


68967 


PRT104202 


32784 


68968 
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32785 


68969 


PRT104233 


32786 


68970 
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32787 
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PRT104264 
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68972 
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PRT 104299 
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68975 


PRT104353 
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PRT104380 
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68980 
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32797 
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8689 
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ABA102357 


8690 


44874 
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44875 


ABA102360 
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44876 


ABA102375 


8693 


44877 


ABA102417 


8694 


44878 


ABA102422 
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44879 


ABA102434 
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44880 


ABA1 02453 


8697 


44881 


ABA102462 


8698 


44882 


ABA1 02495 


8699 


44883 


ABA1 02496 


8700 


44884 


ABA102498 


8701 


44885 


ABA1 02500 


8702 


44886 


ABA102501 


8703 


44887 


ABA102503 


8704 


44888 


ABA102523 


8705 


44889 


ABA1 02526 


8706 


44890 


ABA102541 


8707 


44891 


ABA102546 


8708 


44892 


ABA102548 


8709 


44893 


ABA102567 


8710 


44894 


ABA102578 


8711 


44895 


ABA102625 


8712 


44896 


ABA102630 


8713 


44897 


ABA102635 


8714 


44898 


ABA102651 


8715 


44899 


ABA102697 


8716 


44900 


ABA102759 


8717 


44901 


ABA102772 


8718 


44902 


ABA102812 


8719 


44903 


ABA102827 


8720 


44904 


ABA102842 


8721 


44905 


ABA1 02849 


8722 


44906 


ABA102855 


8723 


44907 


ABA102859 


8724 


44908 


ABA102872 


8725 


44909 


ABA102876 


8726 


44910 


ABA102882 


8727 


44911 


ABA102900 


8728 


44912 


ABA102906 


8729 


44913 


ABA102927 


8730 


44914 


ABA102929 


8731 


44915 


ABA102930 


8732 


44916 


ABA102959 


8733 


44917 


ABA102979 


8734 


44918 


ABA103034 


8735 


44919 


ABA103036 


8736 


44920 


ABA103059 
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44922 
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8740 


44924 
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56915 


EFA200396 


70757 


56016 

JU7JU 


EFA2Q0401 


70751 


56017 


EFA200404 


70754 


56018 

JU7JO 


EFA200419 


70755 


56030 


EFA200422 


70756 


56040 


EFA200424 

Aw A X u<Vu i« ' 


70757 


56041 


EFA200426 

A\md*\ £ VXiV VI A* V 


7075R 


56042 


EFA200427 


20759 

Z.V / J7 


56043 


EFA200429 


20760 

A.V / UV7 


56944 


EFA200432 


70761 

iV / V 1 


56045 


EFA200434 

Aw A i k fcw W W ■ W t 


70767 

A»V / Ua. 


56046 

Jw7^U 


EFA200438 


70761 


56047 


FFA200441 

lwl rVXUUTTJ 


70764 

/ V*T 


56048 


FFA200448 


70765 

,£V / UJ 


56040 

JU7*»7 


FFA200462 
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70766 


56050 

JU7JU 


FFA200464 

lwl aVXW^V*T 


70767 

.fcrV / V/ 


56051 


FFA200470 

lwl nXUlrf / v 


70768 

XV / vo 


56057 


FFA200471 

Awl rvxuvrt / i 


70769 

£*\J 1 sjy 


56051 


FFA200474 

lwl /WW*T/*T 


70770 

XV / / V 


56054 


FFA200476 

lwl fVtfVV" / v 


20771 

XV / / 1 


56055 

%j\jyjj 


EFA200477 

iwi ru.uw" / / 


70777 

XV f / X 


56056 


EFA200479 

lwl fVbVV^ / 


70771 

XV / / J 


56057 


FFA2004RO 


70774 

XV / /*T 


56058 


FFA200401 
iwi^ nx v v*t y j 


70775 

XV / /«? 


56050 


FFA700500 

JiX" r\X V V J V»y 


70776 

XV 1 1 \J 


56060 


EFA700510 

iwi rUiUvJi v 


70777 

XV III 


56061 

JU7y i 


FFA700527 


20778 

XV I/O 


56067 


FFA200540 

lwl /\«fVlvJT7 


70770 

XV 1 iy 


56061 

JU7UJ 


FFA700551 


70780 
XV / ov 


56064 


FFA 700566 
cr /^.x v v j v v 


70781 

XV / O 1 


56065 


FFA700571 

lwl xVXV V J / *7 


70787 
XV / ox 


56066 


FFA700587 


70781 

XV / 03 


56067 

J070/ 


FFA7005Q7 

IwF/\XVV^7X 


70784 

XV / OH 


56Q68 

JO7O0 


FFA700501 


70785 

XV / OJ 


56060 


FFA 700604 

iwF rVX V VU V*t 


70786 
XV / ov 


56070 
joy i v 


PF A 700608 
Lzr /vx wo vo 


70787 
XV iot 


56Q71 


FFA70067R 

lwF/VxWUXO 


70788 
XV / oo 


56077 

JU7 /X 


FFA 700670 


7078Q 

XV / 07 


56071 

JU7 / J 


FFA 70061 5 

CT r\x V V V J J 


70700 
xv i y\j 


56074 
j\jy /*t 


FFA700641 
cr/uuu v*r i 


70701 

XV / ✓ 1 


56075 


FFA 700646 

1-<1 JTYX V V V*+ V 


70707 
xv / yx 


56076 

JU7 / V 


FFA 700648 

JuF/VxVVV*rO 


70701 
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56077 

JU7 / / 


FFA700654 


20794 


56978 


EFaA200656 


20795 


56979 


EFA200657 


20796 


56980 


EFA20Q65S 


20797 


56981 


EFaA200659 


20798 


56982 


EFA200665 


20799 


56983 


EF>V200672 


20800 


56984 


EFA200676 


20801 


56985 


EFaA200678 


20802 


56986 


EFA200679 
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32809 


68993 


PR1 1U4jv7 


32810 


68994 


PRI 1U4510 


32811 


68995 


PK1 1U453U 


32812 


oo99o 




32813 


68997 


PRT1 04542 


32814 


68998 


PRT 104544 


32815 


68999 


PRT104545 


32816 


69000 


PRT1 04576 


32817 


69001 


T»T^*TM A A CO C 

PRT104586 


32818 


69002 


PRT 104596 


32819 


69003 


nnTi f\Acr\o 

PRT1 04598 


32820 


/'C\f\r\ a 

69004 


T*T> r T , 1 A A £C\A 

PRT 104604 


32821 


69005 


TITj T"1 f\A H\ A 

PRT104614 


32822 


69006 


PRT 104636 


32823 


69007 


TinTI f\A £ A 1 

PRT1 04641 


32824 


69008 


TkT> T* 1 A A £ A A 

PRT104644 


32825 


69009 


PRT1 04654 


32826 


69010 


PRT104687 


32827 


69011 


PRT104688 


32828 


69012 


PRT104690 


32829 


69013 


PRT104691 


32830 


69014 


PRT1 04693 


32831 


69015 


PRT104700 


32832 


69016 


T»T> T> 1 f\ A TAT 

PRT104707 


32833 


69017 


Y"»T"» T* 1 A A T 1 A 

PRT104710 


32834 


69018 


T^T» T> 1 AjI TT Z* 

PRT104726 


32835 


69019 


PRT104730 


32836 


69020 


PRT 104732 


32837 


69021 


PRT104736 


32838 


69022 


PRT104738 


32839 


69023 


PRT104740 


32840 


69024 


PRT104743 


32841 


69025 


m^T"! A A T/T O 

PRT 104768 


32842 


69026 


TVTk HP 1 A 4 TT A 

PRTl 04772 


32843 


69027 


Y-«T*» T* 1 Ail TO A 

PRTl 04789 


32844 


69028 


AT» r T* 1 A A T A /I 

PRT104794 


32845 


69029 


PRT104799 


32846 


69030 


PRT104808 


32847 


69031 


PRT104823 


32848 


69032 


PRTl 04826 


32849 


69033 


PRT104827 


32850 


69034 


PRT104831 


32851 


69035 


PRT 104834 


32852 


69036 


PRT104849 


32853 


69037 


PRT104862 


32854 


69038 


TYTITM A A OTA 

PRTl 04870 


32855 


69039 


TYltT'i Ail O T Z" 

PRTl 04876 


32856 


69040 


PRT104879 


32857 


69041 


r«n T^ 1 f\ A A A^ 

PRT104883 


32858 


69042 


PRT104884 


32859 


69043 


PRT104887 


32860 


69044 


PRT104892 


32861 


69045 


PRT104897 


32862 


69046 


PRT104898 


32863 


69047 


PRT104902 
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8741 


44925 


ABA103180 


8742 


44926 


ABA103208 


8743 


44927 


ABA103234 


8744 


44928 


ABA103247 


8745 


44929 


ABA103339 


8746 


44930 


ABA103347 


8747 


44931 


ABA103427 


8748 


44932 


ABA103514 


8749 


44933 


ABA103520 


8750 


44934 


ABA103532 


8751 


44935 


ABA103540 


8752 


44936 


ABA103556 


8753 


44937 


ABA103557 


8754 


44938 


ABA103559 


8755 


44939 


ABA103574 


8756 


44940 


ABA103575 


8757 


44941 


ABA103592 


8758 


44942 


ABA103609 


8759 


44943 


ABA103622 


8760 


44944 


ABA103631 


8761 


44945 


ABA103635 


8762 


44946 


ABA103638 


8763 


44947 


ABA103642 


8764 


44948 


ABA103648 


8765 


44949 


ABA103655 


8766 


44950 


ABA103657 


8767 


44951 


ABA103660 


8768 


44952 


ABA103671 


8769 


44953 


ABA1 03692 


8770 


44954 


ABA103701 


8771 


44955 


ABA103706 


8772 


44956 


ABA103707 


8773 


44957 


ABA103708 


8774 


44958 


ABA103709 


8775 


44959 


ABA103715 


8776 


44960 


ABA103721 


8777 


44961 


ABA103723 


8778 


44962 


ABA103728 


8779 


44963 


ABA103732 


8780 


44964 


ABA103748 


8781 


44965 


ABA103769 


8782 


44966 


ABA103779 


8783 


44967 


ABA103785 


8784 


44968 


ABA103798 


8785 


44969 


ABA103811 


8786 


44970 


ABA103813 


8787 


44971 


ABA103820 


8788 


44972 


ABA103824 


8789 


44973 


ABA103825 


8790 


44974 


ABA103848 


8791 


44975 


ABA103851 


8792 


44976 


ABA103852 


8793 


44977 


ABA103857 


8794 


44978 


ABA103859 


8795 


44979 


ABA103909 
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20803 


56987 


EFA200682 


20804 


56988 


EFA200688 


20805 


56989 


EFA200693 


20806 


56990 


EFA200701 


20807 


56991 


EFA200703 


20808 


56992 


EFA200704 


20809 


56993 


EFA200707 


20810 


56994 


EFA200710 


20811 


56995 


EFA200711 


20812 


56996 


EFA200713 


20813 


56997 


EFA200715 


20814 


56998 


EFA200716 


20815 
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EFA200717 


20816 


57000 


EFA200720 
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EFA200729 
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20822 


57006 


EFA200740 
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EFA200743 
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EFA200745 
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EFA200749 
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57011 


EFA200752 
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57012 


EFA200763 


20829 
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EFA200764 
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EFA200772 


20831 


57015 


EFA200773 
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57016 


EFA200774 
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EFA200778 


20834 


57018 
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20835 


57019 


EFA200784 


20836 


57020 


EFA200786 
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57021 


EFA200788 


20838 


57022 


EFA200796 


20839 


57023 


EFA200808 


20840 


57024 
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20841 


57025 
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20842 


57026 


EFA200814 


20843 


57027 


EFA200823 
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57028 
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20845 
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20846 
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20849 
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32864 


69048 


PRT104903 
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69049 
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PRT104910 
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PRT104914 
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69052 


PRT104931 
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PRT104944 


32870 


69054 
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PRT104969 
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69056 


PRT104973 
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32875 
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PRT1 05024 


32877 
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PRT1 05025 
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32879 
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PRT105076 
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69064 


PRT105079 
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69065 
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69066 


PRT105082 
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PRT105105 
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PRT105123 
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PRT105129 
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PRT105132 
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PRT105140 
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PRT105176 
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PRT105185 


32900 


69084 
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69085 
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32902 


69086 


PRT105204 
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69087 
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32904 


69088 


PRT105207 
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69089 


PRT105208 
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PRT105219 
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PRT105231 
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69094 
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PRT105259 


32913 


69097 


PRT105261 


32914 


69098 


PRT105266 


32915 


69099 


PRT105273 


32916 


69100 


PRT105275 


32917 


69101 


PRT105280 


32918 


69102 


PRT105285 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




8706 
O/yo 


**H7 OU 


ADA I O7075 

ADAiu3yz3 




C70A7 
0 /U4Z 


EFA200RR0 


32919 


69103 


PRT105300 


8 707 

o/y/ 


A/1081 
44y01 


AD A 1 A7076 




C70A7 


EFA200RR7 


32920 


69104 


PRT1 05301 


0 / JO 


AA0B7 
44yOZ 


ADA 107077 
ADAlU3yZ/ 






EFA200888 


32921 


69105 


PRT105310 


8700 

o /yy 


44y03 


AQA 1 07077 
ADAlU3y3Z 


708^1 


570A5 
3 /U4j 


EFA200895 


32922 


69106 


PRT105312 


OoUU 


44yo4 


AD A 1 A7A77 
ADAlUiyJ/ 


708^7 


570A6 
D /U40 


FFA70O806 




69107 


PRT105337 


oeoi 

00U1 


44y03 


ADA 1O70A7 
ADAlU3y4/ 


708^7 


570A7 
D /U4 / 






69108 


PRT105340 


ooUZ 


44you 


ADA i A7Q/10 


70BAA 
ZU5D4 


570A8 
D /U46 


DT7 A 700008 
urAZUuyuo 


17975 


69109 


PRT1 05359 


QQA1 

ooU3 


44yo/ 


ADA 1 A7A« 

ADA 11/3*30 


708A5 
ZU503 


^7OA0 
3 /U4y 


PFA70H0A1 
DjTAZUUy*r3 


17076 


691 10 
vy i iv 


PRT1 05365 


go A/1 
55U4 


44y55 


AT) A 1 A707A 
ADAlUjy /U 


708/\/% 


57050 
3 /U3U 


FFA7finOA7 


12927 


69111 

U7 111 


PRT105372 


ooa^ 
55U3 


44yoy 


ada 1 07084. 

Ada iU3yo4 


708^7 
ZV/5D / 


57051 
3 /U3 1 


FFA70005A 
Dr A-t>Ut/y J** 


1797R 


69112 

U7 1 I X 


PRTl 05375 


OOUO 


44yyu 


AD A 107085 
ADAlU3y03 


70868 

zuooo 


57057 
3 /U3Z 


FFA700056 


12979 


691 11 


PRTl 05377 


bbo7 

00U/ 


44yy i 


ADA 1 070QB 

AtJAiujyyo 


7086O 
zuooy 


57057 
3 /U33 


FF A 70006^ 


17910 


69114 

\77 lit 


PRTl 05387 

llVl i UJJU / 


sons 


A/1007 

44yyz 


ADA 1 AA AAA 
All A 1 U4UUU 


70870 
ZUO /U 


5 705 A 
3 /U3H 


FFA70O068 


12911 

JX7 O 1 


69115 

U7 1 1 J 


PRTl 05408 


00 AO 

oouy 


AAOQ7 

44yy3 


ADA 1 OA007 
ADA 1 U4UU3 


70871 
ZUO / 1 


57055 
3 /U33 


FF A 700081 


17917 


691 16 

U7 1 lvl 


PRTl 05426 

X IV 1 iVJt^U 


00 1 ft 


/I AOQA 

44yy4 


ADA 1 A/A77 
ADA1U4UZ3 


70877 
ZUO /Z 


57056 
3 /U30 


FFA70O085 
cr Azuuy03 


17077 

3Zy33 


601 17 

oy i i / 


PDT1 05A79 
a rv 1 i\jj*t£.y 


001 1 

Sol 1 


44yy3 


AD A 1 A/1A70 
ADA1U4UZ5 


7O077 
ZUO / J 


^7057 
3 /U3 / 


FFA70OOO5 

iLr Azuuyy3 


7707A 
3Zy34 


601 18 
oy 1 10 


PDT1 05A68 


O0 1 1 
0512 


44yyo 


A D A 1 (\Af\AA 

Ad A 1 U4U44 


ZUo /4 


3 /U35 


FF A 701 0O5 
DXAZU1UU3 


7707*1 
3Zy33 


6Q1 10 
oy i iy 


PDT1 05A77 
i xvl 1U3*t/Z 


oolJ 


*wyy / 


AD A 1 A/1A57 
ADA1U4U3Z 


7O07^ 
ZUO / J 


^7O^0 
3 /U3y 


FF A 701 006 
JCrAZUlUUO 


77076 
3Zy30 


60170 


PDT1 05481 

X XV 1 1UJ40 1 


0Q1 A 

5014 


44yy5 


A D A 1 A A06A 
ADA1U4U04 


7087A 
ZUO /O 


57060 
3 /UOU 


FFA701010 

crAZUiuiu 


77077 

jzy 3 / 


60171 
oy 1^1 


PDT105AR1 
r IV. 1 IUjHOj 


5513 


/1/tOQQ 

44yyy 


ADA TOA065 
AdA1U4U0j 


70877 
ZUO / / 


57061 
3 /UOl 


FFA70101 1 
DXAZU1U1 1 


17078 


60177 
oy i^x 


PRTl O5A90 

X XV I 1UJH7U 


0010 


a*iaoo 

43UUU 


ADA 1HAH77 
AUA1U4U /Z 


70878 
ZUO / 0 


57067 
3 /UOZ 


FF A 701 076 
HP AZU 1 UZO 


17010 


60171 

071^J 


PPT105A91 

x XV 1 Iw*t7J 


8817 
001 / 


A5AA1 


ADA 1 AAfi77 
ADAIU4U/ / 


70870 
zuo /y 


57067 
3 /UOJ 


FF A 701 070 


170A0 


6017A 
\jy llh 


PRTl 05A9R 
x rv i k\Jm/*ryo 


8818 
0010 


A 5007 

43UUZ 


ADA 1HAH87 
ADA 1 U4U5Z 


7A880 
zuoou 


5706A 
3 /U04 


FFA7010A7 


179A1 


69125 
\jy iXtj 


PPT1 05507 
x XV I i\jjj\Jt 


8810 


A5007 
43UU3 


ADA lAAHQ^ 
ADAlU4UyO 


70881 

ZUOOl 


57065 
3 l U03 


FFA7010AA 


179A7 


60176 
oy izu 


PPT1 05509 
x XV i ivjjjyjy 


8870 
OOZU 


A 5 00 A 

43UU4 


ADA IHAOOQ 
ADA iU4uyy 


70887 
zuooz 


57066 
3 /U00 


FFA7010A8 
jcr azu i u*to 


170A1 


60177 


PPT105517 

xxvl lUJJlx 


8871 

Q0Z1 


43UU3 


ADA 1 AA10.7 
ADA1U41UZ 


70887 
ZUOOO 


57067 
3 /UO/ 


FFA7010A0 
cr azu i \JHy 


770AA 
3zy*+*f 


69178 

071Z0 


PPT1 05511 

X XV 1 IvJJlJ 


0077 
OOZZ 


A5AA6 

43UU0 


A D A 1 fl/t 1 A7 
ADA1U41W/ 


7088A 
ZUO 04 


57068 
3 /U00 


FFA701050 

iirAZUiU3U 


77QA5 
3Zy43 


60170 
oy izy 


PPT1 0551 A 
x Jtvl 1U3314 


00Z3 


A5AA7 
43UU/ 


AD A 1 AA1 A8 
ADA1U41U5 


70885 
ZU003 


57060 

3 /uoy 


FFA7O1O50 

DrAZUiU3y 


770A6 
3 zy 40 


60 170 

oy i3u 


PRT1 05577 
JrJtvl 1U33ZZ 


887A 
55Z4 


A 5 008 

43UU0 


ADA 1 AA1 7^ 
ADA 1 U4 1 Z J 


7088A 
ZU550 


57070 
3 /U/U 


FFA701067 
HrAZUlUOZ 


770A7 
3Zy4/ 


6Q171 

oy 13 1 


PPT1 05578 

rl\.l 1U33Z0 


8895 
55Z3 


A 5000 
43UUy 


ADA 1AA1 77 
ADA1U41 JZ 


70887 
ZUOO / 


57071 
3 /U/l 


FFA701075 
DrAZUlU/3 


770A8 
3Zy40 


60177 

oy 1 3z 


PPT1 05515 
JT Ivl 1U3333 


8876 
55Z0 


A5oio 

43U1U 


ADA 1 AA170 
ADAIU41 3y 


70888 
ZUOOO 


57077 
3 /U/Z 


FFA701077 
DrAZUlU / / 


170A0 

3 zy 4y 


60 111 
\jy 133 


PPT1 05517 
x ivl 1UJJJ / 


8877 
ooZ / 


A5A1 1 
43U1 1 


ADA 1 AA1 A* 
ADA1U414D 


7088Q 

zuooy 


57077 
3 /U / J 


FFA701088 
cr AZU1U00 


77050 
3Zy3U 


6Q17A 
oy 134 


PPT1 05510 
x Xvl lU333y 


8878 
55Z0 


A5017 
43U1Z 


ADA 1 AA1 ^7 
ADA i U4 1 3 J 


70800 

zuoyu 


5707A 
3 /U/4 


FFA701001 

JtirAZUiuy i 


77051 
3Zy3 1 


60175 

oy !3j 


PPT1 055A1 
r xvl 1U3j*tJ 


887Q 

oozy 


A501 7 
43U13 


ADA 1 041 RH 
ADA 1 U4 L 5U 


70801 

zuoy i 


57075 
3 /U/3 


FFA7010Q7 

nrAZUiuy3 


77057 
3Zy3Z 


60176 
oy i3o 


PPT1 055AA 
X ivl 1U33HH 


8870 
053U 


A501 A 
43U14 


ADA 1 0A1 8A 
ADA 1 U4 L 54 


70807 

zuoyz 


57076 
3 /U/0 


FFA701008 

JirAZUiuyo 


77057 
3Zy33 


60177 

oy 13/ 


PPT1 05550 
x Ivl IVJDJjVJ 


8811 
5031 


A501 5 

43U1 3 


ADA 1 OA1QO 
ADAlU4iyU 


708Q7 

zuoyj 


C7A77 
3 /U/ / 


FFA701 100 
DrAZUl IvU 


77Q5A 
3Zy34 


6Q1 78 

oy 130 


PPT1 05555 
rl\\ 1U3333 


8817 


a^oi 6 

4DU10 


ADA 1 0A1 OA 
ADAlU4iy4 


708QA 

zuoy4 


3 /U lo 


FFA701 1 01 
HrAZUl 1U1 


3Zy33 


601 70 

oy i3y 


PPT1 05557 
i^lvl 1U333 / 


8811 
5533 


a<ai 7 

43U1 / 


ADA 1 C\A 1 0< 
ADAlU4iyO 


70BO^ 

zuoyj 


3 /u/y 


FFA701 106 
IirAZUl 1U0 


77Q*^6 
3Zy30 


601 AO 

oy 14U 


JrKl lU333y 


887A 
5534 


a*iai o 

43U15 


A D A 1 C\A 1 OO 
A_DAlU4iyy 


70806 

zuoyo 


^7AQA 
3 /UOU 


T7T7A 7A1 1 70 
HrAZUl 13U 


770*T7 
3Zy3 / 


601 A 1 

oyi4i 


BnTi 0*T*I70 

rKi 1U33 /y 


807*1 

OOJJ 


a*iai o 
43Uiy 


ADA 1 AA71 A 
ADA 1U4Z10 


708Q7 

zuoy / 


^7A81 
3 /UOl 


DT7A7A1 171 
DrAZUl 131 


3Zy30 


601 AO 

oy i4z 


DDT1 05587 
rl\l 1U330Z 


8876 


a*:o70 

43UZU 


ADA 1 0A717 
ADA1U4Z1 / 


708Q8 

zuoyo 


57A87 
3 /UOZ 


FFA7A1 1A** 
DrAZUl 143 


770*10 

3zy3y 


6Q1 A7 

oy 14 j 


PPT1 05607 
xKl 1U30U/ 


8877 


A5071 
4jUZ1 


ADA 10A777 
ADA 1 U4ZZ J 


70800 
zuoyy 


57087 
3 /U03 


FFA701 1 57 
CrAZUl 13Z 


77060 

jzyou 


601AA 
Oy 144 


PPT10561 5 
±\tvl 1U3013 


8878 

00 JO 


A5077 


ADA10A777 
ADA 1 VJ^f Z jZ 


7OQ0O 


5 70 8 A 
3 /UO** 


PP A 701 1 58 
E*rJ\Z\Jl 130 


77061 

3zyo l 


6Q1A5 
Oy 143 


PPT1 05671 
x^xvl 1U30Z3 


8870 


A5077 
43UZ3 


ADA 1 0A7AA 
ADA 1 U4Z40 


70Q01 

zuyui 


57085 
3 /UOj 


DP a 701 1 60 
HrAZUl 10U 


77067 

jzyoz 


601 A6 
Oy 140 


DDT1 05677 
rKl 1U30Z / 


8 8 AO 
054U 


A507A 
43UZ4 


ADA 1047AA 
ADA1U4Z04 


70007 


57086 
3 /U00 


FPA701 167 
JCrAZUl 10Z 


77067 
3Zy03 


601A7 

oyi4/ 


PPT1 05678 
rKl 1U30Z0 


88A1 
5541 


A5A75 
43UZ3 


AD A 1 AA77Q 
ADA1U4Z /O 


7O0O7 

zuyuj 


3 /UO/ 


CCA 1A1 1 6/1 

IirAZUl 104 


770/^/1 

3zyo4 


6Q1 AQ 

oy i4o 


TJDT1 A*t6/1/I 
rKl 1U3044 


88/17 

004Z 


A5076 
4 jUZO 


A D A 1 AA7 70 
ADA1U4Z /y 


7 000 A 

zuyu4 


*I7AQ0 
3 /U00 


ETJA 7A1 1 *77 

JDrAzUl 1 /Z 


77Q/TC 

3zyo3 


AQ1 AQ 

oyi4y 


rKl 1U300U 


88/17 


A5077 
43UZ / 


ADA 1 A/1'707 
ADA1U4Z5Z 


7O0O^ 

zuyuD 


3 /uoy 


CPA *^A1 1 Ol 

crAZUl lyZ 


JZyoo 


iTQI CA 

oyl3U 


rKl luoooz 


8 8 Ad 
0o*ft 


A5078 

**3UZ0 


ADA 10A787 


70Q06 
zuyuo 


57000 

3 /uyu 


FFA7A1 107 

HrAZUl iyj 


77067 


601 <1 

oyi3i 


rKl 1U300/ 


8845 


45029 


ABA104294 


20907 


57091 


EFA201197 


32968 


69152 


PRT105668 


8846 


45030 


ABA104295 


20908 


57092 


EFA201202 


32969 


69153 


PRT105670 


8847 


45031 


ABA104297 


20909 


57093 


EFA201206 


32970 


. 69154 


PRT105675 


8848 


45032 


ABA104316 


20910 


57094 


EFA201207 


32971 


69155 


PRT105676 


8849 


45033 


ABA104325 


20911 


57095 


EFA201210 


32972 


69156 


PRT105678 


8850 


45034 


ABA104340 


20912 


57096 


EFA201215 


32973 


69157 


PJvT105681 



341 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




8851 


45035 


ABA104342 


8852 


45036 


ABA104344 


8853 


45037 


ABA104354 


8854 ' 


45038 


ABA104364 


8855 


45039 


ABA104382 


8856 


45040 


ABA104393 


8S857 


45041 


ABA104395 


8858 


45042 


ABA104411 


8859 


45043 


ABA104415 


8860 


45044 


ABA104416 


8861 


45045 


ABA 104423 


8862 


45046 


ABA104433 


8863 


45047 


ABA 104443 


8864 


45048 


ABA104455 


8865 


45049 


ABA 104460 


8866 


45050 


ABA104487 


8867 


45051 


ABA104490 


8868 


45052 


ABA104491 


8869 


45053 


ABA104498 


8870 


45054 


ABA104508 


8871 


45055 


ABA104510 


8872 


45056 


ABA104514 


8873 


45057 


ABA104543 


8874 


45058 


ABA104561 


8875 


45059 


ABA104564 


8876 


45060 


ABA104568 


8877 


45061 


ABA104573 


8878 


45062 


ABA104575 


8879 


45063 


ABA104578 


8880 


45064 


ABA104591 


8881 


45065 


ABA104593 


8882 


45066 


ABA104594 


8883 


45067 


ABA104598 


8884 


45068 


ABA104605 


8885 


45069 


ABA104607 


8886 


45070 


ABA104613 


8887 


45071 


ABA104621 


8888 


45072 


ABA104623 


8889 


45073 


ABA104632 


8890 


45074 


ABA104644 


8891 


45075 


ABA104674 


8892 


45076 


ABA104682 


8893 


45077 


ABA104697 


8894 


45078 


ABA104701 


8895 


45079 


ABA104704 


8896 


45080 


ABA104706 


8897 


45081 


ABA104707 


8898 


45082 


ABA104714 


8899 


45083 


ABA104746 


8900 


45084 


ABA104757 


8901 


45085 


ABA104763 


8902 


45086 


ABA104769 


8903 


45087 


ABA1 04774 


8904 


45088 


ABA104775 


8905 


45089 


ABA104779 



DNA Protein Gene LocusID 
SeqID SeqID 



20913 


57097 


EFA201217 


20914 


57098 


EFA201219 


20915 


57099 


EFA201221 


20916 


57100 


EFA201230 


20917 


57101 


EFA201235 


20918 


57102 


EFA201241 


20919 


57103 


EFA201248 


20920 


57104 


EFA201252 


20921 


57105 


EFA201253 


20922 


57106 


EFA201256 


20923 


57107 


EFA201265 


20924 


57108 


EFA201268 


20925 


57109 


EFA201271 


20926 


57110 


EFA201273 


20927 


57111 


EFA201280 


20928 


57112 


EFA201281 


20929 


57113 


EFA201284 


20930 


57114 


EFA201285 


20931 


57115 


EFA201290 


20932 


57116 


EFA201297 


20933 


57117 


EFA201299 


20934 


57118 


EFA201300 


20935 


57119 


EFA201303 


20936 


57120 


EFA201306 


20937 


57121 


EFA201307 


20938 


57122 


EFA201309 


20939 


57123 


EFA201310 


20940 


57124 


EFA201313 


20941 


57125 


EFA201316 


20942 


57126 


EFA201321 


20943 


57127 


EFA201330 


20944 


57128 


EFA201338 


20945 


57129 


EFA201340 


20946 


57130 


EFA201342 


20947 


57131 


EFA201345 


20948 


57132 


EFA201348 


20949 


57133 


EFA201363 


20950 


57134 


EFA201366 


20951 


57135 


EFA201378 


20952 


57136 


EFA201382 


20953 


57137 


EFA201386 


20954 


57138 


EFA201396 


20955 


57139 


EFA201398 


20956 


57140 


EFA201399 


20957 


57141 


EFA201423 


20958 


57142 


EFA201431 


20959 


57143 


EFA201439 


20960 


57144 


EFA201443 


20961 


57145 


EFA201445 


20962 


57146 


EFA201458 


20963 


57147 


EFA201462 


20964 


57148 


EFA201464 


20965 


57149 


EFA201465 


20966 


57150 


EFA201466 


20967 


57151 


EFA201471 




342 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




32974 


oy l jo 


DT>T1 ficron 
rivl lUJOoy 


32975 


oyoy 


rKl lU30yo 


32976 


XQ1 CA 

oyioo 


PK1 103 /Oz 


32977 


oyioi 


DDT1 A^TI 1 

rKl 103 /1 1 


32978 


CA1 iCO 

oyioz 


nnTi AC71 C 

rKl 103/13 


32979 


oyioi 


rKl 103/30 


32980 


oyio4 


rKl 103 1 51 


32981 


£A1 /CC 

oyi to 


rKl 103 /41 




£01 £A 

oyioo 


rKl 1U3 /30 


32y<S3 


oyio/ 


rKl 103/0*1 


3zyo4 


oyioo 


rKl 103 /03 




oyioy 


rKl 103 /0/ 


lino/: 


crn *7A 

oyi /o 


rKl 103 / /z 


32987 


*71 

oyi /i 


nilTI ACOA1 

rKl 103801 


32988 


69172 


HTJT1 ACOA^ 

PRTl 05806 


32989 


/A1 Tl 

69173 


t-jti nn ACOAA 

PKTl 05 809 


a a/>a a 

32990 


sr\\ HA 

69174 


nnTi aco 1 1 

PRTl 058 11 


32991 


oyi /3 


nnTi ACQ 1 C 

PK1 103013 


32992 


oyi /o 


DDT1ACQ1 O 

rKl 103o I© 


32993 


/CA1 *7T 

69177 


nnTi acoaa 

PR 1 1 05822 




/TAI no 

oyi /o 


nnTi acoo a 

PK1 103HZ4 




oyi /y 


DDT 1 ! A<Q1£ 
PK1 103o30 


32996 


iCAl OA 

69180 


T>"D T1 ACO /I O 

PRTl 03848 


1 1AA1 

32997 


69181 


nnTi Aeon 

PRTl 05871 


32998 


/A1 

69182 


nnTi acoic 

PRT 1058 75 


32999 


CA1 O^ 

69183 


nnT1 ACOT7 

PRT 105 877 


33000 


69184 


nnTi acoo i 

PRT105881 


o a a a i 

33001 


69185 


nnTi aco 

PRT 105 8 82 


33002 


/A1 OC 

69 loo 


nnTi ac o a i 

PRI 103o91 


TIAA^ 

33 00 J 


oyio/ 


rKl 103y00 


a 1 A A /I 

33004 


CA1 OO 

691 oo 


nnTi ACAA/I 

PRI 103y04 


n i aac 

33005 


/rni oa 

oyioy 


T5TJT1 ACAAiT 

PKi losyoo 


i a r\r\c 

33006 


cn 1 nn 

69190 


nnTi Acnn 

PRI 105923 


33007 


69191 


nnTi ac A/1 A 

PRI 103y49 


T o A AO 

33008 


/A1 ft** 

69192 


nnTi AC A C A 

PRT 105954 


33009 


/A1 A*5 

69193 


nnTi ac aco 

PRT 105958 


33010 


/A1 C\ A 

69194 


nn t i ac a £ a 

PRT 105964 


3301 1 


CA 1 OC 

69195 


nnTi Acftin 

PRT 105970 


33012 


69196 


nnTi acat/T 

PRT 105976 


33013 


^ai at 
69197 


nnTi acaoo 

PRT 103988 


OOA1 A 

33014 


/CA1 AO 

69198 


nn'Ti Af aaa 

PRI 103992 


33013 


cni no 

oyiyy 


nnTi A^CAAI 

PRI lOoOOJ 


33010 


oyzoo 


T)DT1 A/T A 1 1 

PRI 100011 


33017 


69201 


nnTi A/TA a 1 

PRT 1 06021 


33018 


69202 


nnTi a*taa a 

PRT 106022 


33019 


69203 


nnT1 AiTAO A 

PRT1 06034 


33020 


CAO A>1 

69204 


nnT1 A/TAC c 

PRT 10 605 5 


33021 


CAI AC 

oyzOD 


DDT1 (\C(\£L\ 

PKI lOoOol 


33022 


CA1 AC 

69206 


nnTi a/C A^ a 

PRI 106062 


a o ao o 

33023 


69207 


nnTi AC AT A 

PRT 1 06079 


33024 


69208 


PRT106088 


33025 


69209 


PRT106096 


33026 


69210 


PRT106097 


33027 


69211 


PRT106098 


33028 


69212 


PRT106101 



WO 02/077183 
DNA Protein Gene LocusID 



SeqID 


SeqID 




8906 


45090 


ABA104781 


8907 


45091 


ABA104791 


8908 


45092 


ABA104792 


8909 


45093 


ABA104797 


8910 


45094 


ABA104823 


8911 


45095 


ABA104828 


8912 


45096 


ABA104830 


8913 


45097 


ABA104851 


8914 


45098 


ABA104878 


8915 


45099 


ABA104881 


8916 


45100 


ABA104905 


8917 


45101 


ABA104908 


8918 


45102 


ABA104912 


8919 


45103 


ABA104913 


8920 


45104 


ABA104917 


8921 


45105 


ABA104918 


8922 


45106 


ABA104921 


8923 


45107 


ABA104933 


8924 


45108 


ABA104944 


8925 


45109 


ABA104945 


8926 


45110 


ABA104957 


8927 


45111 


ABA104968 


8928 


45112 


ABA104991 


8929 


45113 


ABA104996 


8930 


45114 


ABA105006 


8931 


45115 


ABA105014 


8932 


45116 


ABA105020 


8933 


45117 


ABA105021 


8934 


45118 


ABA105025 


8935 


45119 


ABA105027 


8936 


45120 


ABA1 05031 


8937 


45121 


ABA105033 


8938 


45122 


ABA105042 


8939 


45123 


ABA105043 


8940 


45124 


ABA105049 


8941 


45125 


ABA105050 


8942 


45126 


ABA105055 


8943 


45127 


ABA105060 


8944 


45128 


ABA105065 


8945 


45129 


ABA 105069 


8946 


45130 


ABA105073 


8947 


45131 


ABA105082 


8948 


45132 


ABA105088 


8949 


45133 


ABA105090 


8950 


45134 


ABA105109 


8951 


45135 


ABA105111 


8952 


45136 


ABA105130 


8953 


45137 


ABA105133 


8954 


45138 


ABA105138 


8955 


45139 


ABA105144 


8956 


45140 


ABA105148 


8957 


45141 


ABA105151 


8958 


45142 


ABA105152 


8959 


45143 


ABA105158 


8960 


45144 


ABA105163 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




20968 


57152 


EFA201472 


20969 


57153 


EFA201476 


20970 


57154 


EFA201477 


20971 


57155 


EFA201494 


20972 


57156 


EFA201505 


20973 


57157 


EFA201508 


20974 


57158 


EFA201509 


20975 


57159 


EFA201525 


20976 


57160 


EFA201528 


20977 


57161 


EFA201529 


20978 


57162 


EFA201530 


20979 


57163 


EFA201536 


20980 


57164 


EFA201537 


20981 


57165 


EFA201542 


20982 


57166 


EFA201544 


20983 


57167 


EFA201552 


20984 


57168 


EFA201559 


20985 


57169 


EFA201561 


20986 


57170 


EFA201564 


20987 


57171 


EFA201570 


20988 


57172 


EFA201573 


20989 


57173 


EFA201581 


20990 


57174 


EFA201584 


20991 


57175 


EFA201586 


20992 


57176 


EFA201594 


20993 


57177 


EFA201596 


20994 


57178 


EFA201599 


20995 


57179 


EFA201607 


20996 


57180 


EFA201608 


20997 


57181 


EFA201620 


20998 


57182 


EFA201622 


20999 


57183 


EFA201623 


21000 


57184 


EFA201624 


21001 


57185 


EFA201626 


21002 


57186 


EFA201627 


21003 


57187 


EFA201632 


21004 


57188 


EFA201649 


21005 


57189 


EFA201653 


21006 


57190 


EFA201655 


21007 


57191 


EFA201657 


21008 


57192 


EFA201664 


21009 


57193 


EFA201665 


21010 


57194 


EFA201668 


21011 


57195 


EFA201706 


21012 


57196 


EFA201707 


21013 


57197 


EFA201709 


21014 


57198 


EFA201711 


21015 


57199 


EFA201713 


21016 


57200 


EFA201715 


O 1 A 1 *7 

Z1U17 


57201 


EFA201718 


91 018 






21019 


57203 


EFA201729 


21020 


57204 


EFA201739 


21021 


57205 


EFA201740 


21022 


57206 


EFA201741 




343 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33029 


69213 


PRT1061U5 


33030 


69214 


PRTlOollo 


33031 


69215 


PRT106136 


33032 


69216 


PRT106147 


33033 


69217 


PRT1 06 150 


33034 


69218 


nnTi a/1 c 1 

PRT106151 


33035 


69219 


PR1 106157 


33036 


69220 


PRT106164 


33037 


69221 


ddti f\c 1 an 
rKl lUolOY 


33038 


09222 


nnTi rtiCl tX.Q 

rKl 1061 05 


33039 


09223 


D'D'TI A/C1 TO 

rKl lUol /y 


33040 


69224 


PRT106182 


33041 


69225 


PRT 106200 


33042 


69226 


PSY100026 


33043 


69227 


Tl OX/1 f\f\f\ A 1 

PSY100041 


33044 


69228 


PSY100059 


33045 


69229 


PSYl 00067 


33046 


69230 


PSY100068 


33047 


69231 


PSY1 00089 


33048 


69232 


AAAA1 

PSY100091 


33049 


69233 


T»0"\/ 1 AA1 A A 

PSY100104 


33050 


69234 


PSY100105 


33051 


69235 


T» m 71 AA1 A^ 

PSY100106 


33052 


69236 


PSY100129 


33053 


69237 


PSY100132 


33054 


69238 


PSY100142 


33055 


69239 


PSY100190 


33056 


69240 


PSY100200 


33057 


69241 


PSY1 00209 


33058 


69242 


PSY100210 


33059 


69243 


PSY1 00232 


33060 


69244 


PSY100233 


33061 


69245 


PSYl 00242 


33062 


69246 


PSYl 00243 


33063 


69247 


n AAA A) A 

PSYl 00248 


33064 


69248 


PSY100252 


33065 


69249 


T\ni n a a a ^ a 

PSY100258 


33066 


69250 


Tl a A A A 4 

PSY100281 


33067 


69251 


VtnXf 1 A A A A A 

PSYl 00293 


33068 


69252 


l~v t~* -1/1 A A A A /* 

PSYl 00295 


33069 


69253 


X y 1 A A A A A 

PSYl 00299 


33070 


69254 


T\AT71 A /\ A ■% A*\ 

PSY100319 


33071 


69255 


PSYl 00343 


33072 


69256 


7\Ain r\f\ *s s r 

PSYl 00366 


33073 


69257 


PSY100368 


33074 


69258 


PSYl 00373 


33075 


69259 


PSYl 00425 


33076 


69260 


TA /~> ^ f 4 A A AJ *\ A 

PSYl 00434 


33077 


69261 


T\^X T t A A ji V A 

PSY100460 


33078 


69262 


PSY100479 


33079 


69263 


PSY100530 


33080 


69264 


PSY100555 


33081 


69265 


PSY100559 


33082 


69266 


PSY100579 


33083 


69267 


PSY100581 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




8961 


45145 


ABA105164 


21023 


57207 


T7T7 A OA 1 7<A 

EF/Y201 /jU 


T1AO/1 

330<>4 


oyzoo 


PQV1 fiO^QO. 


8962 


45146 


a r\ a * f\C \ CC 

ABA105166 


21024 


57208 


T?T? A OA 1 7t?1 

EFA201 /oo 


330o5 


/TQOCQ 


pqvi nniW? 


8963 


45147 


ABA105171 


21025 


57209 


T*T? A OA1 IOC 

EFA201/5O 


330oo 


CAOOA 

oy/i/u 


ro I 1 wOOj 


8964 


45148 


ABA105177 


21026 


57210 


T7T? A OA 1 OAO 

EFA201 /y/ 


330o/ 


oyz/ 1 


ro X 1 UUOoO 


8965 


45149 


ABA105182 


21027 


COO 1 1 

572 ll 


T?T? A O A1 T OA 

ErAZUl /yy 


OOAQO 

iiUoo 


CAT OO 

oyz/z 


PQVI fMY7 1 1 
ro x 1 uu / x j 


8966 


a c * c f\ 

45150 


A n A 1 AC 1 OC 

ABA105185 


O 1 A^O 

21028 


COO 1 O 

57212 


1717 A 1A1 CAO 


11ACQ 


AQ971 

oyz / j 


ro 1 1 uu / 1 1 


8967 


45151 


in i i AC 1 AA 

ABA105190 


21029 


57213 


tjt? A OA 1 QA/4 


11 AO A 


C AO OA 

oyz /*f 


r 0 x iuu /zu 


8968 


45152 


A T» A 1 AC 1 AC 

ABA105195 


O 1 A1 A 

21 030 


COO 1 >l 

57214 


1717 A OA1 CAQ 




XAOOC 

oyz / j 


to I 1 V/U r x / 


8969 


45153 


A T> A 1 ACOA1 

ABA1 05202 


A 1 A1 1 

21031 


57215 


1717 A OA1 QAQ 


OOAAO 

j^uy^ 


CAOOC 

oyz/o 


PQVI AA717 


8970 


45154 


A TV A lAC^AO 

ABA 105208 


O 1 All 

21032 


COO 1 4? 

57216 


1717 A OA 1 Q 1 O 




oyz/ / 


pCVinYV7<.Q 
ro I iuu/jy 


8971 


45155 


A T"l A 1 Af litl 

ABA105243 


21033 


57217 


EC A OA1 OO A" 

EFA201S24 


11 AO /I 


oyz /o 


PGV1 AA7Q0 

ro i luu/yz 


8972 


45156 


A T% A -1 A c 

ABA105245 


21034 


57218 


TJT7 A OA1 OIA 

EFA201830 


33095 


oyz/y 


DCV1 AA01 A 


8973 


45157 


ABA105254 


21035 


57219 


T5T? A OA1 Ol C 

EFA201835 


33090 


/COO OA 


rox lUUozz 


8974 


45158 


A A * A£" A F AT 

ABA105255 


21036 


57220 


T7T7A OA1 OIO 

EF/Y201838 


33097 


CAOO 1 

o92ol 


roi 1UUo24 


8975 


45159 


ABA 105256 


21037 


57221 


T?T7 A OA1 Ovl O 

EFA201 842 


"5 0 AAO 

33098 


CAOOO 

6y2o2 


T)OV1 AAOl 1 


8976 


45160 


ABA105269 


21038 


57222 


T?T7 A OA1 OA*} 

EFA201843 


UO AAA 

33099 


£. AO Ol 

oy2o3 


DCV1 AAQ11 


8977 


45161 


A T> A 1 Af ATO 

ABA105278 


21039 


57223 


T?T? A O A1 Ovl A 

EFA201844 


1^1 AA 

33100 


CAO OA 

oy2o4 


roi lUUoi / 


8978 


45162 


A n A 1 ACAAO 

ABA105298 


21040 


57224 


1 ,' 1 ,» a OA1 OA C 

EFA201845 


lO 1 A1 

331U1 


CAOOC 

oyzo5 


DOV1 AAQ/tO 


8979 


45163 


A T» A 1 AC"> f\A 

ABA105304 


o 1 A A i 

21041 


coooc 

57225 


TJT? A OA1 OAA 

EFA201849 


111 AO 

33102 


CAOQC 


roY lUUo/l 


8980 


45164 


in * i aco i i 

ABA105312 


O 1 A AO 

21042 


57226 


T?T? A OA1 OCC 

EFA201855 


ii 1 t\i 
33103 


CAOOO 

oy/o /- 


DOV1 AAQ7C 


8981 


45165 


ATI A 1 AT1A1 

ABA105321 


21043 


57227 


T?T? A OA1 OCO 

EFA201862 


*> *> 1 A A 

33104 


CAOOO 

69288 


F5Y 100879 


8982 


45166 


A Tl A 1 Af 

/VBA105327 


21044 


57228 


T^T? A OA1 OCA 

EFA201864 


•>0 1 AC 

33105 


CAOOA 

69289 


TjOTTI AAA 1 A 

PSY100919 


8983 


45167 


ABA105335 


21045 


57229 


1— A AAt OCC 

EFA201865 


tO 1 AC 

33106 


CAO A A 

69290 


novi aaaoi 
PSY 100923 


8984 


45168 


ABA105360 


21046 


57230 


T^T"* A AA1 n*T\ 

EFA201872 


33107 


6929 1 


nd^7 1 AAA A O 

PSY 100942 


8985 


45169 


aABA105367 


21047 


57231 


EFA201885 


33108 


CAOAO 

69292 


T»0"\7" 1 AAA A C 

PSY 100945 


8986 


45170 


A T\ A lAfiOl 

ABA105381 


21048 


57232 


f i A AA1 OOI 

EF/\201887 


33109 


69293 


nPX71 AAAC1 

PSY100953 


8987 


45171 


AT» A X f\C A AA 

ABA 105409 


21049 


57233 


1 » A OA1 OAA 

EFA201890 


OO i 1 A 

331 10 


CAO A A 

69294 


r»mri AAACC 

PSY1 00956 


oaoo 

8988 


A C 1 T1 

45172 


A n A 1 AC A 1 A 

ABA105410 


O 1 ACA 

21050 


57234 


T^T" A OA1 OAA 

EFA201894 


33111 


CAO AC 

69295 


novi AAA01 

PSY 100971 


8989 


a c i m 

45173 


An A 1 AC A A A 

ABA 105440 


O 1 AC 1 

21051 


57235 


I"? T? a OA1 OAC 

EFA201896 


1 1 1 1 o 

331 12 


CAO AC 

69296 


TJOV1 AAA OA 

PSY 100980 


o aaa 

8990 


45174 


A n A 1 t\C A AO 

ABA 105442 


21052 


57236 


T^T? A OA1 OAA 

EFA201899 


n o i i o 

33113 


CAOAO ' 

69297 


T»OV1 AAAOO 

PSY 100988 


OAA 1 

8991 


45175 


A n A 1 t\C A AC 

ABA1 05445 


O 1 AC1 

21053 


57237 


T^T 1 A OA1 AAA 

EFA201902 


1 O 1 1 A 

33114 


CAOAO 

69298 


noxn ai aac 

PSY1 01006 


8992 


45176 


A n A 1 f\C A A O 

ABA 105447 


21054 


57238 


T*T^ A *\f\ 1 A1 f\ 

EF/\201919 


33115 


69299 


«OV1 A1 A1 1 

PSY101011 


8993 


45177 


An A 1Af AAA 

ABA105449 


21055 


57239 


EFA201924 


33116 


69300 


T\Cy~\TA A1 AOO 

PSY101023 


8994 


45178 


A n A 1 Af A 0 

ABA105452 


21056 


57240 


EFA201925 


33117 


69301 


PSY101025 


8995 


45179 


An A 1 Af ATI 

ABA1 05471 


21057 


57241 


T^T^ A MA1 f\1 1\ 

EFA201930 


33118 


69302 


T\fnr 1 r\ 1 AAA 

PSY101029 


8996 


45180 


ABA 105476 


21058 


57242 


EFA201931 


33119 


69303 


PSY101032 


8997 


A C 1 O 1 

45181 


A n A 1 AC A T7 

ABA 105477 


21059 


57243 


T'T > A ^ A 1 A1 *> 

EF/X201933 


33120 


69304 


T\OV1 AI All 

PSY 101 033 


oaao 

8998 


AC 1 Ol 

45182 


A n A 1 t\C A AC 

ABA 105495 


1 t A^A 

21060 


COO A A 

57244 


A OA 1 A1 C 

EFA201935 


33121 


69305 


novi ai At a 

PSY101034 


O AAA 

8999 


A C 1 Ol 

45183 


An A 1 AC A AO 

ABA1 05498 


21061 


57245 


|—<t-> a AA1 AO t\ 

EFA201939 


33122 


69306 


■nniri ai aid 

PSY101038 


9000 


A C 1 OA 

45184 


A n A 1 AC CAO 

ABA 105 502 


21062 


57246 


T?T7 A OA1 ACC 

EFA201956 


33123 


69307 


t-PVI AI AAA 

PSY101040 


9001 


AC 1 Of 

45185 


A n A 1 ACC AO 

ABA105508 


21063 


57247 


T?T7 A OA1 ACO 

EF/V201957 


33124 


69308 


T» C\~\T 1 AI A A O 

PSY101043 


9002 


ACt OC 

45186 


A n A 1 ACC 1 o 

ABA105513 


1 1 AC A 

21064 


57248 


T*T? A OZ> 1 rtO 1 

EFA201971 


33i25 


69309 


TkClXT'l At ACA 

PSY101050 


AAA1 

9003 


45187 


a n a 1 Acn o 

ABA105518 


2 1 065 


57249 


EF/A201972 


33126 


693 10 


T»n\r< A 1 AaT A 

PSY101054 


9004 


45188 


a i*% a 1 a r r-^ ^ 

ABA105527 


2 1 066 


57250 


EF/U01992 


33127 


693 ll 


PSY 1 01 062 


9005 


45189 


ABA105528 


2 1 067 


57251 


EFA201995 


33128 


693 12 


PSY 101 063 


9006 


45190 


A n A 1 AT 

ABA105529 


21068 


57252 


EFA201996 


33129 


69313 


PSY101064 


9007 


45191 


a n A 1 f\C C 1 c 

ABA105535 


21 069 


57253 


EFA202002 


33130 


69314 


PSY101065 


AAAO 

9008 


45192 


An A 1ACCOC 

ABA105536 


21070 


57254 


EF/V202010 


33131 


69315 


PSY101076 


9009 


45193 


a n a iAf cn 

ABA105537 


21071 


57255 


y-( -i~> a A1 A 

EF/V202014 


33132 


69316 


PSY 101 078 


9010 


45194 


ABA105548 


21072 


57256 


EFA202024 




1 / 


PSY101086 


9011 


45195 


ABA105551 


21073 


57257 


EFA202025 


33134 


69318 


PSY101101 


9012 


45196 


ABA105566 


21074 


57258 


EFA202030 


33135 


69319 


PSY101120 


9013 


45197 


ABA105571 


21075 


57259 


EFA202033 


33136 


69320 


PSY101139 


9014 


45198 


/VBA105572 


21076 


57260 


EFA202035 


33137 


69321 


PSY101154 


9015 


45199 


ABA105579 


21077 


57261 


EFA202052 


33138 


69322 


PSY101164 



344 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




9016 


A OAft 

45200 




9017 


45201 


ABAIOjjo!) 


9018 


45202 


ABA 105 590 


9019 


45203 


ABA105593 


9020 


45204 


A t~» A 1ACCOA 

ABA105599 


9021 


45205 


ABA105O1Z 


9022 


45206 


AdAIOjOI / 


9023 


45207 


ADA 1 A^AOO 


9024 


45208 


ADA IfK^OT 


9025 


45209 




9026 


45210 


ADA M\ZA1Q 


9027 


45211 


A 13 A 1 AC£/t A 


9028 


45212 


ADA lACilTA 

ABAIODO /9 


9029 


45213 


ADA 1 AC*7A*7 

ABA 10 j /07 


9030 


45214 


AD A1 AC*71 1 

ABA105711 


9031 


45215 


AD A 1AC "Jll 

ABA105713 


9032 


45216 


ABA 10 j /z9 


9033 


45217 


ADA 1 AC711 

ABA1Uj/3z 


9034 


45218 


ADA 1 ACT5A 

ABA1U3 /39 


9035 


45219 


ADA 1 AC7/10 
ABA 10 J /HZ 


9036 


45220 


A D A 1 AC7A A 

ABA105744 


9037 


45221 


ADA 1AC7CO 

ABA105758 


9038 


45222 


ADA lAClfft 

ABA105759 


9039 


45223 


A D A 1 AC *7*'<"7 

ABA105767 


9040 


45224 


A D A 1 ACn/'O 

ABA105768 


9041 


45225 


ADA 1 ACT1 1 

ABA105771 


9042 


45226 


A D A 1 AC*71C 

ABA 105776 


9043 


45227 


ADA 1 AC*7*7Q 


9044 


45228 


ADA 1AC1QO 

ABA103/9o 


9045 


45229 


ADA 1 AC7QA 

Ax>Aiu->/yy 


9046 


45230 


A D A 1 ACOAA 

ApAlODoOO 


9047 


45231 


A D A 1 ACQ AC 

ABA105803 


9048 


45232 


ADA 1ACOAH 

ABA105807 


9049 


45233 


A D A 1 ACO 1 C 

ABA105815 


9050 


45234 


A D A lACO^^ 

ABA105822 


9051 


45235 


ADA i neon 

ABA105827 


9052 


45236 


ADA IrtCOOO 

ABA105833 


9053 


45237 


AD A 1ACO/1C 

ABA105845 


9054 


45238 


ADA lACOjin 

ABA1 05849 


9055 


45239 


A D A 1 ACOC/J 

ABAl 05856 


9056 


45240 


A D A lACOCH 

ABA103859 


9057 


45241 


A D A 1 f\CQCA 

ABA105864 


9058 


45242 


ABA105892 


9059 


45243 


A D A tAf OAf\ 

ABA105899 


9060 


45244 


ABA105904 


9061 


45245 


ABA105924 


9062 


45246 


ABA1 05929 


9063 


45247 


A D A * Arrti o 

ABA105938 


9064 


45248 


A D A 1ACA1A 

ABA105939 


9Q65 


45249 


A D A lACAitO 

ABA1 05948 


9066 


45250 


ABA105949 


9067 


45251 


ABA105983 


9068 


45252 


ABA105993 


9069 


45253 


ABA105994 


9070 


45254 


ABA106017 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21078 


57262 


EFA202054 


21079 


57263 


EFA202055 


21080 


57264 


EFA202056 


21081 


57265 


EFA202070 


21082 


57266 


EFA202071 


21083 


57267 


EFA202072 


21084 


57268 


EFA202073 


21085 


57269 


EFA202078 


21086 


57270 


EFA202080 


21087 


57271 


r>p a aa^AOA 

EFA202089 


21088 


57272 


EFA202092 


21089 


57273 


EFA202094 


21090 


57274 


EFA202098 


21091 


57275 


EFA202113 


21092 


57276 


EFA202114 


21093 


57277 


EFA202119 


21094 


57278 


EFA202131 


21095 


57279 


EFA202140 


21096 


57280 


EFA202143 


21097 


57281 


mi A AAA « j m 

EFA202145 


21098 


57282 


n-n a ^ aa 4 ^ j 

EFA202154 


21099 


57283 


EFA202157 


21100 


57284 


EFA202162 


21101 


57285 


EFA202172 


21102 


57286 


EFA202184 


21103 


57287 


EFA202186 


21104 


57288 


EFA202191 


21105 


57289 


EFA202196 


21106 


57290 


EFA202198 


21107 


57291 


EFA202204 


21108 


57292 


EFA202205 


21109 


57293 


EFA202207 


21110 


57294 


EFA202219 


21111 


57295 


EFA202220 


21112 


57296 


EFA202242 


21113 


57297 


EFA202243 


21114 


57298 


EFA202248 


21115 


57299 


EFA202255 


21116 


57300 


EFA202259 


21117 


57301 


EFA202266 


21118 


57302 


EFA202268 


21119 


57303 


EFA202270 


21120 


57304 


EFA202273 


21121 


57305 


EFA202281 


21122 


57306 


EFA202282 


21123 


57307 


EFA202292 


21124 


57308 


EFA202294 


21125 


57309 


EFA202329 


21126 


57310 


EFA202330 


91 1 97 
Z i 1Z / 


j/jii 


pT? AiAi'i'ii 


21 128 


57112 

J / J 1 A* 


FFA907H6 


21129 


57313 


EFA202339 


21130 


57314 


EFA202342 


21131 


57315 


EFA202344 


21132 


57316 


EFA202347 




345 





PCT7US02/09107 
DNA Protein Gene LocusID 



SeqID 


SeqID 




-5^ 1 1A 

33139 


CA111 

69323 


PCV1 A1 1 *7*5 
ro I i\JL i /Z 


1*1 1 AA 

33140 


COII A 

69324 


DQV1 A1 1 Q"7 
roi 1U119 / 


33141 


69325 


DCV1 A1 *>AA 


33142 


CA11C 

69326 


dcvi A1 OA/i 


33143 


/coin 
69327 


roi IUIZUj 


1H A A 

33144 


CA11Q 


pqvi nnn 
ro X 1U1/1Z 


11 1 A C 

33145 


CA11A 

693Z9 


roi 1UIZ1D 


11 1 A£. 

33146 


CA11A 

09330 


DCVI A1 001 


33147 


CA111 


DCVI A1 Oil 

ro I lUlZzo 


11 1 AO 

33148 


JCA11*) 

o933Z 


Dcviniio^ 
roi iUlzZD 


11 1 vl A 

33149 


CA111 

09333 


DCV1 A1 OOO 

roi lUlzz / 


33150 


CA11 A 

69334 


DCV1 A1 OIC 

PSY 101235 


33151 


CA1 1 C 

69335 


"QCV 1 A 1 1 A 1 

roi 101243 


33152 


CA11 C 

69336 


novi A1 1 A c 

PSY 101245 


11 1 CI 

33153 


CA11*7 

69337 


BOV1 A1 1C1 

roY 1U1251 


1 1 t A? A 

33154 


CAllO 

69338 


DCVI A1 1C*7 

roY 101257 


11 t cc 

33155 


CA11 A 


DCVI A1 ICQ 

roY lUlZOy 


111 cc 

33156 


CA1 A A 

69340 


T)CV1 A1 nA 

roY 1U1Z/0 


111 C*7 

33157 


CA1A 1 

09341 


novi A1 0*7*7 

JfoY 1U1Z// 


111 CO 

33158 


CA1 A1 

69342 


DOV1 A1 IOC 

roYlulZoj 


11 1 f A 

33159 


CA1 A 1 

69343 


npV1 A1 AOT 

FSY101287 


33160 


69344 


T>CV1 A1 lOA 

PSY101289 


33161 


69345 


TlOVTI A1 1AT 

PSY101307 


33162 


69346 


TiO^.T' 1 A1 1 1 A 

PSY101310 


33163 


69347 


TIOXT1 A1 1 1 1 

PSY101312 


33164 


CA1 A O 

69348 


TiOVI A1 1 1 A 

PSY101314 


11 1 cc 

33165 


CA1 A A 

69349 


T)OV1 A1 I'M 

roY 101322 


11 1 cc 

33166 


CA1 C A 

69350 


DOV1 A1 111 

roYlOliZJ 


111 C*T 

33167 


CA1 CI 

69351 


At 11 1 

roY10I331 


11 1 CO 

33168 


CA1 CI 

69352 


A Cy\7~ 1 A 1 1 11 

PbY101332 


111 CA 

33169 


CA1 CI 

69353 


HCVT1 A1 1 A1 

PSY 101 343 


33170 


/A1 C A 

69354 


■nnxr i A 1 1 A 1 

PSY101347 


iiin 
33171 


CA1 CC 

69355 


npvi A1 1 CA 

PSY101350 


33172 


69356 


f» flT T 1 All C1 

PSY101352 


33173 


69357 


TJOV1 A1 1 CO 

PSY101358 


33174 


69358 


Tl C*\.7 1 A 1 1 C 1 

PSY101361 


111 Tf 

33 1 75 


CA1 CA 

69359 


novi ai ici 

PSY1 01363 


111 1C 

33176 


CA1CA 

69360 


roY 101354 


111 1*7 

33177 


CA1 C1 

69361 


novi A1 All 

PpY 101423 


111 no 

33178 


CA1 CI 

69362 


HOV1 A1 A CI 

roY 101467 


33179 


69363 


Tl PV 1 A 1 A 1 A 

PSY 10 1474 


33180 


69364 


t\0V1 AI fill 

PSY101541 


33181 


69365 


PSY101542 


33182 


69366 


PSY101574 


33183 


69367 


PSY101584 


33184 


69368 


T-v ptr 1 A 1 C AI 

PSY 10 1603 


33185 


69369 


npx/l AI CAT 

PSY 101 607 


111 oc 

33186 


CA1TA 

69370 


T% O V 1 A 1 C 1 A 

PSY101610 


33187 


CA1T1 

69371 


PSY101642 


33188 


69372 


PSY101651 


33189 


69373 


PSY101669 


33190 


69374 


PSY101670 


33191 


69375 


PSY101673 


33192 


69376 


PSY101677 


33193 


69377 


PSY101683 



WO 02/077183 
DNA Protein Gene LocusID 



SeqED 


SeqID 




9071 


45255 


ABA106023 


9072 


45256 


ABA106026 


9073 


45257 


ABA106035 


9074 


45258 


ABA106040 


9075 


45259 


ABA106047 


9076 


45260 


ABA 106057 


9077 


45261 


ABA106058 


9078 


45262 


ABA106059 


9079 


45263 


ABA106072 


9080 


45264 


A t"> A * fx rrv r» A 

ABA106084 


9081 


45265 


ABA106085 


9082 


45266 


ABA106107 


9083 


45267 


ABA106110 


9084 


45268 


A TT> A 1 A / 1 ^ ft 

ABA106H3 


9085 


45269 


ABA106133 


9086 


45270 


ABA106138 


9087 


45271 


ABA106144 


9088 


45272 


ABA106150 


9089 


45273 


ABA106151 


9090 


45274 


ABA106158 


9091 


45275 


BAN100006 


9092 


45276 


BAN100015 


9093 


45277 


BAN100016 


9094 


45278 


BAN100022 


9095 


45279 


BAN100029 


9096 


45280 


BAN 100051 


9097 


45281 


BAN100062 


9098 


45282 


T^k A \ AAA// 

BAN100066 


9099 


45283 


BAN100067 


9100 


45284 


BAN100068 


9101 


45285 


BAN 100 109 


9102 


45286 


BAN100117 


9103 


45287 


BAN 100 124 


9104 


45288 


BAN100129 


9105 


45289 


BAN100143 


9106 


45290 


BAN100158 


9107 


45291 


BAN100162 


9108 


45292 


BAN100163 


9109 


45293 


BAN100164 


9110 


45294 


BAN100167 


9111 


45295 


BAN100173 


9112 


45296 


BAN100187 


9113 


45297 


BAN100190 


9114 


45298 


BAN100191 


9115 


45299 


BAN100193 


9116 


45300 


BAN100195 


9117 


45301 


BAN100196 


9118 


45302 


BAN100201 


9119 


45303 


BAN100208 


9120 


45304 


BAN100216 


9121 


45305 


BAN100218 


9122 


45306 


BAN100221 


9123 


45307 


BAN100224 


9124 


45308 


BAN100228 


9125 


45309 


BAN100256 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21133 


57317 


EFA202350 


21134 


57318 


EFA202355 


21135 


57319 


EFA202356 


21136 


57320 


EFA202357 


21137 


57321 


EFA202358 


21138 


57322 


EFA202359 


21139 


57323 


T7T? A O AO O C 1 

EFA202361 


21140 


57324 


X>t ? A OrtOO^O 

EFA202362 


21141 


57325 


EFA202365 


21142 


57326 


EFA202368 


21143 


57327 


EFA202370 


21144 


57328 


EFA202372 


21145 


57329 


EFA202379 


21146 


57330 


EFA202385 


21147 


57331 


EFA202387 


21148 


57332 


EFA202388 


21149 


57333 


EFA202399 


21150 


57334 


EFA202404 


21151 


57335 


T^T"* A A A ^ A f\ t~ 

EFA202405 


.21152 


57336 


EFA202409 


21153 


57337 


EFA202411 


21154 


57338 


EFA202413 


21155 


57339 


EFA202418 


21156 


57340 


EFA202419 


21157 


57341 


EFA202421 


21158 


57342 


EFA202423 


21159 


57343 


EFA202424 


21160 


57344 


rnn A *\ A ^ A 4% A 

EFA202428 


21161 


57345 


T""*T^ A A A A^ 4 

EFA202431 


21162 


57346 


EFA202432 


21163 


57347 


EFA202434 


21164 


57348 


EFA202435 


21165 


57349 


EFA202445 


21166 


57350 


EFA202447 


21167 


57351 


EFA202448 


21168 


57352 


EFA202449 


21169 


57353 


EFA202450 


21170 


57354 


EFA202451 


21171 


57355 


EFA202465 


21172 


57356 


EFA202511 


21173 


57357 


EFA202579 


21174 


57358 


EFA202629 


21175 


57359 


EFA202663 


21176 


57360 


EFA202691 


21177 


57361 


EFA202706 


21178 


57362 


EFA202758 


21179 


57363 


EFA202786 


21180 


57364 


EFA202884 


21181 


57365 


EFA202897 


91 1 R9 

Zl 1 OL 


CII/TiC 


T3T7 AlftlO/IA 


21183 

£11 OJ 


57367 




21184 


57368 


EFA203038 


21185 


57369 


EFA203072 


21186 


57370 


EFA203085 


21187 


57371 


EFA203098 




346 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33194 


/CO no 


nmri r\\ £.QQ 

roi lUlOoy 


11 1 Ac 

33195 




DCV1 A1 AO£ 

ro i luioyo 


111 1\£. 

33196 




dcvi ni <07 


111 at 

33197 




roi IUIO70 


111 HQ 

33l9o 


AOIQI 

OVJSZ 


roi 1U1 /Ul 


11 1 QO 




roi 1U1 / 1 1 


111AA 

33Z0U 


07 J OH 


PQVini799 
ro i 1UI /ZZ 


33201 




roi 1U1 /4D 


111A1 

33/U2 




DQV1 HI T/fC 


33203 


6938/ 


nfjvi A1 ItZA 

rt>Y 101764 


33204 


O93oo 


roYlUl/uj 


33205 




roi 10176V 


OOOA^ 

33206 


69390 


novi A 1 11 A 

PSY101770 


O "5 OAO 

33207 


iCOO A1 

69391 


nnvi A i oio 

rbY101773 


33208 


/COIAO 

0^392 


ncjvi A1 17 d 


OOOAA 

33209 


oyjy3 


nfjvi Al 1QO 

roi 101 toy 


111 1 A 

33210 


69394 


DCV1A1 IOC 

roYlUl fyj 


33211 




novi A1 0A7 

roYlOloU/ 


33212 


69396 


novi A1 OH 

PSY101812 


ooot o 

33213 


69397 


PSY101826 


ooo 1 ji 
33214 


69398 


TIO'V/'l Al OO A 

PSY101839 


33215 


69399 


T»0"\7'1 Al O zT 1 

PSY101861 


33216 


69400 


r»r»^n ai ooc 

PSY101885 


33217 


69401 


Tlci'V/' 1 Al OOI 

PSY101887 


33218 


£.t\A AO 

69402 


TIPVI A1A1 1 

PSY101911 


33219 


^A/t AO 

69403 


PSY101953 


33220 


iTA/4 AjI 

69404 


Tirt"Vri Al ACO 

PSY101958 


o mo i 
33221 


iCA/1 AC 

69405 


npV1 A1 A^O 

rSY 101963 


33222 


69406 


TSCVTI At A/CA 

PSY 101969 


33223 


69407 


Al AOA 

PSY101979 


33224 


69408 


PSY101984 


O O 

33225 


69409 


TjnTT 1 AOAAO 

PSY 102003 


33226 


694 10 


fjOT.7" 1 AOAA>< 

PSY 102004 


33227 


69411 


DCV1 AO A A 1 

PSY 102041 


33228 


£.(\A 1 O 

. 69412 


T)OV1 AO AC 

PSY 102056 


noon 
33229 


69413 


IICVTI AOAIO 

PSY 102073 


33230 


<CA/t1 A 

69414 


nnvi A1A01 

rSYl 02082 


33231 


/in a i r 

69415 


TIOVTI AOAOO 

PSY 102083 


33232 


69416 


nn\ri AOAOO 

PSY 102097 


33233 


sr\ a 1 O 

69417 


nn\71 AOI 1 c 

PSY102116 


33234 


69418 


PSY 102 126 


OO OO c 

33235 


£f\A 1 A 

69419 


nnvi AO 1 OA 

PSY 102 130 


33236 


69420 


PSY102144 


33237 


69421 


PSY 102 145 


33238 


69422 


PSY 102 146 


oooo a 

33239 


69423 


T»OA7 1 AO 1 A O 

PSY 102 148 


111/1 A 

33240 


61/424 


DCVI Al 1 CA 

r5Y102150 


33241 


6i/425 


DOV1 AO 1 C 1 

rSYlUZlM 


iii/ii 
•JJZ4Z 


AOyll/C 


DCVI A7 1 <C 

roi 1UZ10D 


111/11 
33243 


/CA/IOT 

6^427 


DCVI Al 1 

rbY10Z166 


33244 


69428 


PSY102170 


33245 


69429 


PSY102175 


33246 


69430 


PSY102181 


33247 


69431 


PSY102192 


33248 


69432 


PSY102195 



WO 02/077183 



DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 

* 




9126 


45310 


BAN100258 


9127 


45311 


BAN100264 


9128 


45312 


BAN100271 


9129 


45313 


BAN100279 


9130 


45314 


BAN100298 


9131 


45315 


BAN100304 


9132 


45316 


BAN100305 


9133 


45317 


BAN100313 


9134 


45318 


BAN100334 


9135 


45319 


BAN100337 


9136 


45320 


BAN100345 


9137 


45321 


BAN100346 


9138 


45322 


BAN100349 


9139 


45323 


BAN100354 


9140 


45324 


BAN100358 


9141 


45325 


BAN100367 


9142 


45326 


BAN100374 


9143 


45327 


BAN100380 


9144 


45328 


BAN100388 


9145 


45329 


BAN100392 


9146 


45330 


BAN100401 


9147 


45331 


BAN100407 


9148 


45332 


BAN100415 


9149 


45333 


BAN100418 


9150 


45334 


BAN100420 


9151 


45335 


BAN100422 


9152 


45336 


BAN100427 


9153 


45337 


BAN100431 


9154 


45338 


BAN100434 


9155 


45339 


BAN100435 


9156 


45340 


BAN 100439 


9157 


45341 


BAN100446 


9158 


45342 


BAN100457 


9159 


45343 


BAN 100469 


9160 


45344 


BAN100470 


9161 


45345 


BAN100484 


9162 


45346 


BAN100493 


9163 


45347 


BAN100509 


9164 


45348 


BAN100510 


9165 


45349 


BAN100511 


9166 


45350 


BAN100517 


9167 


45351 


BAN100527 


9168 


45352 


BAN 100529 


9169 


45353 


BAN100549 


9170 


45354 


BAN100561 


9171 


45355 


BAN100569 


9172 


45356 


BAN100572 


9173 


45357 


BAN100578 


9174 


45358 


BAN100580 


9175 


45359 


BAN100582 


9176 


45360 


BAN100591 


9177 


45361 


BAN100594 


9178 


45362 


BAN100600 


9179 


45363 


BAN100610 


9180 


45364 


BAN100622 



DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




21188 


57372 


EFA203112 


21189 


57373 


EFA203138 


21190 


57374 


EFA203172 


21191 


57375 


EFA203174 


21192 


57376 


EFA203222 


21193 


57377 


EFA203228 


21194 


57378 


EFA203247 


21195 


57379 


EFA203403 


21196 


57380 


EFA203405 


21197 


57381 


EFA203406 


21198 


57382 


EFA203407 


21199 


57383 


EFA203430 


21200 


57384 


EFA203524 


21201 


57385 


EFA203574 


21202 


57386 


EFA203644 


21203 


57387 


EFA203652 


21204 


57388 


EFA203967 


21205 


57389 


EFA204162 


21206 


57390 


EFA204183 


21207 


57391 


EFA204184 


21208 


57392 


EFA204185 


21209 


57393 


EFA204186 


21210 


57394 


EFA204368 


21211 


57395 


EFA204507 


21212 


57396 


EFA204644 


21213 


57397 


EFA204780 


21214 


57398 


EFA204825 


21215 


57399 


EFA204896 


21216 


57400 


EFA205116 


21217 


57401 


EFA205322 


21218 


57402 


EFM100053 


21219 


57403 


EFM100074 


21220 


57404 


EFM100083 


21221 


57405 


EFM100086 


21222 


57406 


EFM100121 


21223 


57407 


EFM100140 


21224 


57408 


EFM100157 


21225 


57409 


EFM100160 


21226 


57410 


EFM100161 


21227 


57411 


EFM100184 


21228 


57412 


EFM1 00206 


21229 


57413 


EFM100213 


21230 


57414 


EFM100219 


21231 


57415 


EFM100240 


21232 


57416 


EFM100280 


21233 


57417 


EFM100281 


21234 


57418 


EFM100294 


21235 


57419 


EFM100355 


21236 


57420 


EFM100401 


21237 


57421 


EFM 100436 






T7T3TV4 1 C\t\A 

H.TM1UU40.3 


21239 


57423 


EFM 100455 


21240 


57424 


EFM100456 


21241 


57425 


EFM100463 


21242 


57426 


EFM100464 




347 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33249 


69433 


PSY 102 199 


33250 


69434 


PSY 102201 


33251 


69435 


PSY1 02203 


33252 


69436 


Pol 1 02222 


33253 


69437 


ncvi AOAAC 

PSY 102225 


33254 


69438 


rol 102229 


33255 


69439 


PSY 102269 


33256 


69440 


PSY102309 


33257 


/~f\ AAA 

69441 


npvi HA 

PSY 102320 


33258 


69442 


PSY102326 


33259 


69443 


PSY102332 


33260 


69444 


PSYl 02334 


33261 


69445 


PSY102335 


33262 


69446 


PSY102356 


33263 


69447 


1 AO O ^A 

PSY 102362 


33264 


69448 


PSY102376 


33265 


69449 


PSY102379 


33266 


69450 


PSY102382 


33267 


69451 


PSY102383 


33268 


69452 


PSY102406 


33269 


69453 


PSY102419 


33270 


69454 


PSY102421 


33271 


69455 


PSY102423 


33272 


69456 


PSYl 02424 


33273 


69457 


PSY102425 


33274 


69458 


PSY102430 


33275 


69459 


in ^ T 4 ^\ f\ A ^ 4] 

PSY102431 


33276 


69460 


PSY102433 


33277 


69461 


PSY102435 


33278 


69462 


PSY102464 


33279 


69463 


PSY102486 


33280 


69464 


PSY102492 


33281 


69465 


t\at n f\ *\ aj /\ y~ 

PSYl 02496 


33282 


69466 


PSY102503 


33283 


69467 


PSY102504 


33284 


69468 


PSY102515 


33285 


69469 


PSY102524 


33286 


69470 


PSYl 02525 


33287 


69471 


PSYl 02530 


33288 


69472 


PSY102532 


33289 


69473 


PSYl 02550 


33290 


69474 


PSY102551 


33291 


69475 


PSY102554 


33292 


69476 


PSYl 02557 


33293 


69477 


PSY102563 


33294 


69478 


PSY102568 


33295 


69479 


PSY102576 


33296 


69480 


PSY102581 


33297 


69481 


PSY102584 


33298 


69482 


PSY102591 


33299 


69483 


PSY102598 


33300 


69484 


PSY102599 


33301 


69485 


PSY102601 


33302 


69486 


PSY102602 


33303 


69487 


PSY102604 



WO 02/077183 



DNA 


Protein 


Gene LocusED 


SeqID 


SeqID 




9181 


45365 


BAN100629 


9182 


45366 


BAN100632 


9183 


45367 


BAN100637 


9i84 


45368 


BAN100648 


9185 


45369 


BAN100661 


9186 


45370 


BAN100665 


9187 


45371 


BAN100668 


9188 


45372 


BAN100669 


9189 


45373 


BAN100670 


9190 


45374 


BAN100680 


9191 


45375 


BAN100690 


9192 


45376 


BAN100700 


9193 


45377 


BAN100702 


9194 


45378 


BAN100724 


9195 


45379 


BAN100749 


9196 


45380 


BAN100750 


9197 


45381 


BAN100778 


9198 


45382 


BAN100780 


9199 


45383 


BAN100788 


9200 


45384 


BAN100793 


9201 


45385 


BAN100797 


9202 


45386 


BAN100800 


9203 


45387 


BAN100808 


9204 


45388 


BAN100809 


9205 


45389 


BAN100822 


9206 


45390 


BAN100824 


9207 


45391 


BAN100826 


9208 


45392 


BAN100828 


9209 


45393 


BAN1 00831 


9210 


45394 


BAN100835 


9211 


45395 


BAN100839 


9212 


45396 


BAN100845 


9213 


45397 


BAN100847 


9214 


45398 


BAN1 00855 


9215 


45399 


BAN100878 


9216 


45400 


BAN100879 


9217 


45401 


BAN100882 


9218 


45402 


BAN100894 


9219 


45403 


BAN100899 


9220 


45404 


BAN100917 


9221 


45405 


BAN100924 


9222 


45406 


BAN100929 


9223 


45407 


BAN100937 


9224 


45408 


BAN100939 


9225 


45409 


BAN100950 


9226 


45410 


BAN100960 


9227 


45411 


BAN100961 


9228 


45412 


BAN100965 


9229 


45413 


BAN100967 


9230 


45414 


BAN100973 


9231 


45415 


BAN100977 


9232 


45416 


BAN100978 


9233 


45417 


BAN100994 


9234 


45418 


BAN100998 


9235 


45419 


BAN101011 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21243 


57427 


EFM100480 


21244 


57428 


EFM1 00481 


21245 


57429 


EFM100482 


21246 


57430 


EFM100483 


21247 


57431 


EFM100494 


21248 


57432 


EFM100507 


21249 


57433 


EFM100508 


21250 


57434 


EFM100534 


21251 


57435 


EFM100539 


21252 


57436 


EFM100567 


21253 


57437 


EFM100577 


21254 


57438 


EFM100580 


21255 


57439 


EFM100592 


21256 


57440 


EFM100646 


21257 


57441 


EFM100662 


21258 


57442 


EFM100680 


21259 


57443 


EFM100682 


21260 


57444 


EFM100690 


21261 


57445 


EFM100695 


21262 


57446 


EFM100700 


21263 


57447 


EFM100705 


21264 


57448 


EFM100706 


21265 


57449 


EFM100720 


21266 


57450 


EFM100721 


21267 


57451 


EFM100732 


21268 


57452 


EFM100733 


21269 


57453 


EFM100738 


21270 


57454 


EFM100758 


21271 


57455 


EFM100759 


21272 


57456 


EFM100783 


21273 


57457 


EFM100784 


21274 


57458 


EFM100811 


21275 


57459 


EFM100817 


21276 


57460 


EFM100877 


21277 


57461 


EFM100881 


21278 


57462 


EFM100885 


21279 


57463 


EFM100886 


21280 


57464 


EFM100902 


21281 


57465 


EFM100909 


21282 


57466 


EFM100911 


21283 


57467 


EFM100918 


21284 


57468 


EFM100935 


21285 


57469 


EFM100945 


21286 


57470 


EFM101005 


21287 


57471 


EFM101032 


21288 


57472 


EFM101064 


21289 


57473 


EFM101075 


21290 


57474 


EFM101077 


21291 


57475 


EFM101102 


21292 


57476 


EFM10H06 




<HAT7 
J /4/ / 


TTT7A yf 1 A 1 1 AO 

ErMlOllOo 


21294 


57478 


EFM101112 


21295 


57479 


EFM101137 


21296 


57480 


EFM101138 


21297 


57481 


EFMI01163 




348 





PCT/US02/09107 
DNA Protein Gene LocusID 



SeqID 


SeqID 




33304 


69488 


PSY102624 


33305 


69489 


PSY 102628 


33306 


69490 


PSY 102681 


33307 


69491 


PSY 102683 


33308 


69492 


PSY102684 


33309 


69493 


PSY 102686 


33310 


69494 


PSY102688 


33311 


69495 


PSY102689 


33312 


69496 


PSY 102698 


33313 


69497 


PSY102705 


33314 


69498 


PSY1 02707 


33315 


69499 


PSY102709 


33316 


69500 


PSY 102725 


33317 


69501 


PSY 102739 


33318 


69502 


PSY102740 


33319 


69503 


PSY 102744 


33320 


69504 


PSY102749 


33321 


69505 


PSY102752 


33322 


69506 


PSY102763 


33323 


69507 


PSY1 02765 


33324 


69508 


PSY102770 


33325 


69509 


PSY102772 


33326 


69510 


PSY102773 


33327 


69511 


PSY102777 


33328 


69512 


PSY102781 


33329 


69513 


PSY102789 


33330 


69514 


PSY102791 


33331 


69515 


PS Yl 02797 


33332 


69516 


PSY102798 


33333 


69517 


PSY102809 


33334 


69518 


PSY102814 


33335 


69519 


PSY102817 


33336 


69520 


PSY102848 


33337 


69521 


PSY102851 


33338 


69522 


PSY102852 


33339 


69523 


PSY102854 


33340 


69524 


PSY102861 


33341 


69525 


PSY 102864 


33342 


69526 


PSY102870 


33343 


69527 


PSY102871 


33344 


69528 


PSY102874 


33345 


69529 


PSY102877 


33346 


69530 


PSY102884 


33347 


69531 


PSY102886 


33348 


69532 


PSY102892 


33349 


69533 


PSY102905 


33350 


69534 


PSY102909 


33351 


69535 


PSY102912 


33352 


69536 


PSY102913 


33353 


69537 


PSY102915 


33354 


69538 


PSY102918 


33355 


69539 


PSY102921 


33356 


69540 


PSY102925 


33357 


69541 


PSY102933 


33358 


69542 


PSY102936 



WO 02/077183 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




9236 


45420 


BAN101020 


21298 


57482 


EFM101167 


33359 


69543 


PSY102944 


9237 


45421 


BAN101034 


21299 


57483 


EFM101204 


33360 


69544 


PSY 102953 


9238. 


45422 


BAN101Q40 


21300 


57484 


EFM101238 


33361 


69545 


PSY102964 


9239 


45423 


BAN101047 


21301 


57485 


EFM101242 


33362 


69546 


PSY102978 


9240 


45424 


BAN101050 


21302 


57486 


EFM101244 


33363 


69547 


PSY102991 


9241 


45425 


BAN101055 


21303 


57487 


EFM101245 


33364 


69548 


PSY102999 


9242 


45426 


BAN101059 


21304 


57488 


EFM101256 


33365 


69549 


PSY103013 


9243 


45427 


BAN101064 


21305 


57489 


EFM101257 


33366 


69550 


PSY103014 


9244 


45428 


BAN101066 


21306 


57490 


EFM101276 


33367 


69551 


PSY103024 


9245 


45429 


BAN101075 


21307 


57491 


EFM101277 


33368 


69552 


PSY103027 


9246 


45430 


BAN101080 


21308 


57492 


EFM101283 


33369 


69553 


PSY103030 


9247 


45431 


BAN101095 


21309 


57493 


EFM101382 


33370 


69554 


PSY103036 


9248 


45432 


BAN101097 


21310 


57494 


EFM101390 


33371 


69555 


PSY103037 


9249 


45433 


BAN 101 120 


21311 


57495 


EFM101435 


33372 


69556 


PSY 103044 


9250 


45434 


BAN101130 


21312 


57496 


EFM101476 


33373 


69557 


PSY103047 


9251 


45435 


BAN101135 


21313 


57497 


EFM101478 


33374 


69558 


PSY103050 


9252 


45436 


BAN101161 


21314 


57498 


EFM101508 


33375 


69559 


PSY103058 


9253 


45437 


BAN101178 


21315 


57499 


EFM101518 


33376 


69560 


PSY103060 


9254 


45438 


BAN101189 


21316 


57500 


EFM1O1550 


33377 


69561 


PSY103061 


9255 


45439 


BAN101I97 


21317 


57501 


EFM101557 


33378 


69562 


PSY103076 


9256 


45440 


BAN101204 


21318 


57502 


EFM101564 


33379 


69563 


PSYI03084 


9257 


45441 


BAN101218 


21319 


57503 


EFM101566 


33380 


69564 


PSY1 03089 


9258 


45442 


BAN101221 


21320 


57504 


EFM101645 


33381 


69565 


PSY103100 


9259 


45443 


BAN101226 


21321 


57505 


EFM101648 


33382 


69566 


PSY103102 


9260 


45444 


BAN 101235 


21322 


57506 


EFM101677 


33383 


69567 


PSY103108 


9261 


45445 


BAN101236 


21323 


57507 


EFM101678 


33384 


69568 


PSY103109 


9262 


45446 


BAN 101242 


21324 


57508 


EFM101685 


33385 


69569 


PSY103112 


9263 


45447 


BAN101272 


21325 


57509 


EFM101712 


33386 


69570 


PSY103113 


9264 


45448 


BAN101282 


21326 


57510 


EFM101770 


33387 


69571 


PSY103114 


9265 


45449 


BAN101291 


21327 


57511 


EFM101836 


33388 


69572 


PSY103115 


9266 


45450 


BAN101294 


21328 


57512 


EFM101838 


33389 


69573 


PSY103120 


9267 


45451 


BAN101298 


21329 


57513 


EFM101912 


33390 


69574 


PSY103122 


9268 


45452 


BAN101318 


21330 


57514 


EFM101932 


33391 


69575 


PSY103125 


9269 


45453 


BAN101319 


21331 


57515 


EFM101937 


33392 


69576 


PSY103131 


9270 


45454 


BAN 101 337 


21332 


57516 


EFM101954 


33393 


69577 


PSY103136 


9271 


45455 


BAN 101 360 


21333 


57517 


EFM101955 


33394 


69578 


PSY103157 


9272 


45456 


BAN101366 


21334 


57518 


EFM101977 


33395 


69579 


PSY103164 


9273 


45457 


BAN 10 1367 


21335 


57519 


EFM102001 


33396 


69580 


PSY103165 


9274 


45458 


BAN101372 


21336 


57520 


EFM102024 


33397 


69581 


PSY103180 


9275 


45459 


BAN101384 


21337 


57521 


EFM102036 


33398 


69582 


PSY103185 


9276 


45460 


BAN101408 


21338 


57522 


EFM102056 


33399 


69583 


PSY103189 


9211 


45461 


BAN101414 


21339 


57523 


EFM102057 


33400 


69584 


PSY103191 


9278 


45462 


BAN101423 


21340 


57524 


EFM1 02089 


33401 


69585 


PSY103194 


9279 


45463 


BAN101424 


21341 


57525 


EFM102093 


33402 


69586 


PSY1 03202 


9280 


45464 


BAN101433 


21342 


57526 


EFM102193 


33403 


69587 


PSY103212 


9281 


45465 


BAN101436 


21343 


57527 


EFM1 02196 


33404 


69588 


PSY103215 


9282 


45466 


BAN101440 


21344 


57528 


EFM102207 


33405 


69589 


PSY103222 


9283 


45467 


BAN101449 


21345 


57529 


EFM102228 


33406 


69590 


PSY103224 


9284 


45468 


BAN101451 


21346 


57530 


EFM102258 


33407 


69591 


PSY103237 












JirMlU22oJ 


11 A AO 


09592 


novi A11CC 

PSY 103255 


9286 


45410 


BAN101466 


21348 


57532 


EFM102296 


33409 


69593 


PSY103261 


9287 


45471 


BAN101468 


21349 


57533 


EFM102312 


33410 


69594 


PSY103265 


9288 


45472 


BAN101496 


21350 


57534 


EFM102321 


33411 


69595 


PSY103268 


9289 


45473 


BAN101499 


21351 


57535 


EFM102346 


33412 


69596 


PSY103272 


9290 


45474 


BAN101506 


21352 


57536 


EFM102382 


33413 


69597 


PSY103291 



349 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




9291 


A e A IE 

45475 


BAN101508 


9292 


A E A1£. 

45476 


BAN101523 


9293 


45477 


BAN101529 


9294 


45478 


BAN101551 


9295 


45479 


BAN101552 


9296 


45480 


T^t a Ok. Y ■* a*\ + & m 

BAN101555 


9297 


45481 


BAN101564 


9298 


45482 


BAN101568 


9299 


45483 


BAN101569 


9300 


45484 


BAN101572 


9301 


45485 


BAN 101 583 


9302 


45486 


Y% 1\T1 A4 & ft r 

BAN101585 


9303 


45487 


BAN101606 


9304 


45488 


BAN101609 


9305 


45489 


BAN101612 


9306 


45490 


BAN101637 


9307 


45491 


BAN101643 


9308 


45492 


BAN101644 


9309 


45493 


BAN101650 


9310 


45494 


BAN101656 


9311 


45495 


BAN101659 


9312 


45496 


BAN101660 


9313 


45497 


BAN101664 


9314 


45498 


BAN10I684 


9315 


45499 


BAN101686 


9316 


45500 


BAN101687 


9317 


45501 


BAN101698 


9318 


45502 


BAN101703 


9319 


45503 


BAN101705 


9320 


45504 


BAN101706 


9321 


45505 


BAN101717 


9322 


45506 


BAN101728 


9323 


45507 


BAN101731 


9324 


45508 


BAN10I755 


9325 


45509 


BAN101759 


9326 


45510 


BAN101766 


9327 


45511 


BAN101769 


9328 


45512 


BAN101772 


9329 


45513 


BAN101794 


9330 


45514 


BAN101801 


9331 


45515 


BAN101805 


9332 


45516 


BAN101807 


9333 


45517 


BAN101808 


9334 


45518 


BAN101821 


9335 


45519 


BAN101826 


9336 


45520 


BAN101836 


9337 


45521 


BAN101846 


9338 


45522 


BAN101870 


9339 


45523 


BAN101871 


9340 


45524 


BAN101873 


9341 


45525 


BAN101878 


9342 


45526 


BAN101891 


9343 


45527 


BAN10I892 


9344 


45528 


BAN101900 


9345 


45529 


BAN101903 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




oi 1M 

21jjj 


cocoo 
J/JJt 


T7T7KX1 AOOOO 


21jj4 




UrMlUZJyl 






T7T7\jn ao/Mo 
lirMlV/244/ 






PITlVvf 1 AO/f/CA 


OI 1C*7 

21357 


57541 


£.rMlU25U8 


01 ICO 

21358 


57542 


HrM1025o5 


oi ltn 

21359 


57543 


ErMlUZ62o 


21360 


CHE A A 

57544 


T7T7X / 1 A1AA1 

brM 10299/ 


21361 


57545 


T7T7» /I AO AI O 

EFM103017 


oi o^o 
21362 


57546 


t?T7\ jf 1 AO 1 C/C 

brM10315o 


OI 0£0 

21363 


37547 


T2t7\VT1 AIOAC 

crM1032U5 


01 oi^/i 
21364 


enc a o 

57548 


t?T7kJM AIOOA 


OI KC 






OI 1/C/C 

213oo 


j/jjU 


n,rMlU3335 


'ii o/ro 




TJ C\ >TO AO AA 1 


O 1 HCO 

2130o 


57552 


t?T7N Kn A AAA O 


oi hca 
21369 


C7CC1 

57553 


CCA jTO Afl A 1 n 

brM20U012 


O 1 1 *7 A 

21370 


C*7EE A 

57554 


T7T7\ JTOAAA1 A 

EFM200014 


o i ni 

21371 


C1CCC 

57555 


>TO AAA1 O 

EFM200018 


O 1 1T> 

21372 


57556 


"DTTAjTOAAAI a 

brM200019 


oi no 
21373 


57557 


T?r?K iTO AAAOO 

crM20U023 


21374 


57558 


CUXyflAAAOO 

brM2U0U28 


21375 


57559 


ppi >r/> A A AO A 

EFM200029 


Oil OiT 

21376 


57560 


EFM200039 


O 1 OOO 

21377 


57561 


T7T7X jTO A A A A O 

EFM200042 


Oil *70 

21378 


57562 


rr\ TO A A AO A 

EFM2 00070 


21379 


57563 


r?T<Tk jr/» AAAO^ 

EFM200086 


21380 


57564 


EFM200093 


21381 


57565 


EFM200105 


21382 


57566 


JTOAA1 f\£" 

EFM200106 


^10 oo 

21383 


57567 


C»| »fc gfy AA1 AO 

EFM200108 


1 1 O Oil 

21384 


C1CCO 

57568 


jTO A A 1 AA 

EFM200109 


21385 


COCifA 

57569 


nri jfo A A 1 1 o 

brM2001 12 


ZUoo 


COCOA 

57570 


CT7A/OAA1 1 O 

brM2U0113 


OI OOO 

21387 


COCOI 

57571 


CPU JTO A A 1 O £ 

EFM200126 


01 lOO 

21388 


cocoo 

57572 


T?Y7X jTO AA1 OO 

EFM200127 


21389 


57573 


I ' % XO AA 1 O O 

EFM200128 


21390 


57574 


T^TTk ifO AA 1 OA 

EFM200129 


21391 


57575 


nTjx maai i 

EFM200131 


21392 


57576 


EFM200136 


01 ini 

21393 


57577 


T!?T7X >TO A A 1 O O 

EFM200138 


21 394 


COCOO 

57578 


EFM200144 


*i 1 one 
21395 


COCOA 

57579 


T7TTXifOAA1 AC 

EFM200146 


O 1 O C\C 

21396 


COCOA 

57580 


T7T7X jTI A A 1 OA 

EFM200170 


O 1 O AO 

21397 


COCO 1 

57581 


T7T7X /^aa 1 O 1 

EFM200181 


o i ino 

21398 


57582 


T7TTX JTOAA1 O Z" 

EFM200186 


21399 


57583 


T7T7X jTI AA1 AA 

EFM200190 


A1 J AA 

21400 


57584 


EFM200192 


21401 


57585 


EFM200194 


21402 


57586 


EFM200195 


21403 


57587 


EFM200200 


21404 


57588 


EFM200204 


21405 


57589 


EFM200208 


21406 


57590 


EFM200209 


21407 


57591 


EFM200212 




350 





PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 








PSY103300 


33415 


69599 


PSY103302 


^416 


69600 


PSY103310 


^3417 


69601 

\jy uui 


PSY103312 




69602 


PSY103313 


^^41 Q 


69603 


PSY103320 




69604 


PSY1 03327 




69605 


P55Y1 03333 




69606 

U7UVU 


PSY 103335 




69607 


PSY1 03338 




69608 


PSY 103339 


^425 

JJtiJ 


69609 

U7W7 


PSY103340 




69610 


PSY 103348 

lull UJ J'TO 


Jj*+A» I 


69611 

V77V/1 1 


PSY1 03362 




69612 


PSY 103379 


7742Q 
jj*TA0y 


69617 


PSY1 03381 


7747H 


60614 


P<JV1 07787 


77471 


60615 

07U1J 


P W1 07788 


7747° 


O^OIO 


P W1 07780 


77477 


60617 
O^Ol / 


PW1 07701 


77474 


6061 8 

U7U10 


pcvi 07705 


7747S 


60619 


P<?V1 07706 


7747fi 


69620 


pev 103707 
x ox ixjjjy/ 


77477 


60621 


pev 103308 


7747R 


60627 


PSV 107700 


77470 


60697 


P W1 07400 


77440 


60694 


P^IV 107401 
x o I 1 UJ*HJ 1 


77441 


60695 


P^V1 07410 
x;o x lUJ*f 1U 


774A9 


60696 


PQV1 OT41 7 


77447 


60697 


PCV107490 


77444 


6069 R 


P5JV1 O7490 


77445 


60690 

070i7 


P^V 107470 


77446 


60670 


P^VI 07471 
x 0 X Iuj'tj 1 


77447 


60671 

070J L 


pcvi 07477 


7744R 


60679 

070jZ 


P^VI 07474 


77440 


60677 


PQV 107475 

X O I XU^*TJ«7 


77450 


60674 


PW 107476 


77451 


6Q675 


PQV1 07449 


77459 


60676 

oyojo 


PQV1 07445 


77457 


60 67 7 


pcvi 07456 


77454 


6Q678 


PQV1 07460 
ro I x U j*f OU 


77455 


6Q670 


PCV1 07467 


7745fi 


60640 


P^VI 07480 


77457 


60641 


PW1 07409 
r 0 i iujo7x 


7745R 


60649 


pcvi 03400 
x 0 x LVjHyy 


77450 

JJ-TJ7 


6Q647 


P<2V1 07506 
x 0 X IUjjUO 


77460 


60644 


PW1 07596 
ro i iwjjiO 


77461 


6Q645 


PCV1 07570 
ro i iu^jju 


7746? 


6Q646 


PCVI 07577 
r 0 1 lujjjj 


77467 


60 64 7 


pcvi 07 576 


33464 


69648 


PSY103553 


33465 


69649 


PSY1 03554 


33466 


69650 


PSY103555 


33467 


69651 


PSY103557 


33468 


69652 


PSY1 03562 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




9346 


45530 


BAN101907 


9347 


45531 


BAN101917 


9348 . 


45532 


BAN101919 


9349 


45533 


BAN101920 


9350 


45534 


BAN101922 


9351 


45535 


BAN101932 


9352 


45536 


BAN101961 


9353 


45537 


BAN101977 


9354 


45538 


BAN101985 


9355 


45539 


BAN102006 


9356 


45540 


BAN102017 


9357 


45541 


BAN102018 


9358 


45542 


BAN102021 


9359 


45543 


BAN 102026 


9360 


45544 


BAN102027 


9361 


45545 


BAN102029 


9362 


45546 


BAN102049 


9363 


45547 


BAN102051 


9364 


45548 


BAN102068 


9365 


45549 


BAN102071 


9366 


45550 


BAN102074 


9367 


45551 


BAN102075 


9368 


45552 


BAN102078 


9369 


45553 


BAN102079 


9370 


45554 


BAN102092 


9371 


45555 


BAN102104 


9372 


45556 


BAN102127 


9373 


45557 


BAN 102 128 


9374 


45558 


BAN102132 


9375 


45559 


BAN102154 


$376 


45560 


BAN102171 


9377 


45561 


BAN102184 


9378 


45562 


BAN102196 


9379 


45563 


BAN102202 


9380 


45564 


BAN102211 


9381 


45565 


BAN102220 


9382 


45566 


BAN 102229 


9383 


45567 


BAN102231 


9384 


45568 


BAN102239 


9385 


45569 


BAN102250 


9386 


45570 


BAN 102267 


9387 


45571 


BAN102272 


9388 


45572 


BAN102298 


0389 


45573 


BAN102304 


9390 


45574 


BAN102312 


9391 


45575 


BAN 1023 13 


9392 


45576 


BAN102320 


9393 


45577 


BAN102323 


9394 


45578 


BAN102333 


9395 


45579 


BAN102336 


9396 


45580 


BAN102341 


9397 


45581 


BAN102381 


9398 


45582 


BAN102385 


9399 


45583 


BAN102387 


9400 


45584 


BAN102391 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21408 


57592 


EFM200220 


21409 


57593 


EFM200229 


21410 


57594 


EFM200235 


21411 


57595 


EFM200238 


21412 


57596 


EFM200246 


21413 


57597 


EFM200248 


21414 


57598 


EFM200250 


21415 


57599 


EFM200252 


21416 


57600 


EFM200259 


21417 


57601 


EFM200260 


21418 


57602 


EFM200261 


21419 


57603 


EFM200265 


21420 


57604 


EFM200286 


21421 


57605 


EFM200290 


21422 


57606 


EFM200291 


21423 


57607 


EFM200294 


21424 


57608 


EFM200299 


21425 


57609 


EFM200303 


21426 


57610 


EFM200310 


21427 


57611 


EFM200318 


21428 


57612 


EFM200319 


21429 


57613 


EFM200325 


21430 


57614 


EFM200354 


21431 


57615 


EFM200367 


21432 


57616 


EFM200375 


21433 


57617 


EFM200382 


21434 


57618 


EFM200383 


21435 


57619 


EFM200390 


21436 


57620 


EFM200394 


21437 


57621 


EFM200399 


21438 


57622 


EFM200400 


21439 


57623 


EFM2004O2 


21440 


57624 


EFM200410 


21441 


57625 


EFM200415 


21442 


57626 


EFM200431 


21443 


57627 


EFM200438 


21444 


57628 


EFM200442 


21445 


57629 


EFM200451 


21446 


57630 


EFM200454 


21447 


57631 


EFM200458 


21448 


57632 


EFM200460 


21449 


57633 


EFM200465 


21450 


57634 


EFM200467 


21451 


57635 


EFM200472 


21452 


57636 


EFM200476 


21453 


57637 


EFM200481 


21454 


57638 


EFM200486 


21455 


57639 


EFM200487 


21456 


57640 


EFM200491 


21457 


57641 


EFM200497 


21458 


57642 


EFM200509 


21459 


57643 


EFM200511 


21460 


57644 


EFM200512 


21461 


57645 


EFM200514 


21462 


57646 


EFM200524 



PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33469 


69653 


PSY103563 


33470 


69654 


PSY1 03569 


33471 


69655 


PSY103571 


33472 


69656 


PSYl 03584 


33473 


69657 


PSY103587 


33474 


69658 


PSY103596 


33475 


69659 


PSY103601 


33476 


69660 


PSY103605 


33477 


69661 


PSY103606 


33478 


69662 


PSY103607 


33479 


69663 


PSY103622 


33480 


69664 


PSYl 03 646 


33481 


69665 


PSY103648 


33482 


69666 


PSY103650 


33483 


69667 


PSY103670 


33484 


69668 


PSY103682 


33485 


69669 


PSY103687 


33486 


69670 


PSY103697 


33487 


69671 


PSY103709 


33488 


69672 


PSY103720 


33489 


69673 


PSY103723 


33490 


69674 


PSY103724 


33491 


69675 


PSYl 03728 


33492 


69676 


PSY103729 


33493 


69677 


PSYl 03737 


33494 


69678 


PSY103766 


33495 


69679 


PSY103768 


33496 


69680 


PSY103769 


33497 


69681 


PSY103770 


33498 


69682 


PSY103780 


33499 


69683 


PSY103783 


33500 


69684 


PSY103786 


33501 


69685 


PSY103787 


33502 


69686 


PSYl 03789 


33503 


69687 


PSY103791 


33504 


69688 


PSY103793 


33505 


69689 


PSY103796 


33506 


69690 


PSY103797 


33507 


69691 


PSYl 03798 


33508 


69692 


PSY103799 


33509 


. 69693 


PSY103800 


33510 


69694 


PSY103804 


33511 


69695 


PSY103806 


33512 


69696 


PSY103809 


33513 


69697 


PSY103810 


33514 


69698 


PSY103818 


33515 


69699 


PSY103819 


33516 


69700 


PSY103820 


33517 


69701 


PSY103834 


33518 


69702 


PSY103835 


33519 


69703 


PSY103836 


33520 


69704 


PSY103837 


33521 


69705 


PSY103838 


33522 


69706 


PSY103839 


33523 


69707 


PSY103843 



351 



WO 02/077183 



DNA 


Protein 


Gene LocusBD 


SeqID 


SeqID 




9401 


45585 


BAN102397 


9402 


45586 


BAN102413 


9403 


45587 


BAN102443 


9404 


45588 


BAN102445 


9405 


45589 


BAN102446 


9406 


45590 


BAN 102454 


9407 


45591 


BAN102459 


9408 


45592 


BAN102461 


9409 


45593 


BAN102478 


9410 


45594 


BAN102480 


9411 


45595 


BAN102481 


9412 


45596 


BAN102482 


9413 


45597 


BAN102487 


9414 


45598 


BAN102492 


9415 


45599 


BAN102502 


9416 


45600 


BAN102504 


9417 


45601 


BAN102511 


9418 


45602 


BAN102515 


9419 


45603 


BAN102521 


9420 


45604 


BAN102524 


9421 


45605 


BAN102528 


9422 


45606 


BAN102540 


9423 


45607 


BAN102544 


9424 


45608 


BAN102566 


9425 


45609 


BAN102568 


9426 


45610 


BAN102570 


9427 


45611 


BAN102576 


9428 


45612 


BAN102589 


9429 


45613 


BAN102596 


9430 


45614 


BAN102598 


9431 


45615 


BAN 102602 


9432 


45616 


BAN102603 


9433 


45617 


BAN102604 


9434 


45618 


BAN102615 


9435 


45619 


BAN102623 


9436 


45620 


BAN 102625 


9437 


45621 


BAN102628 


9438 


45622 


BAN102648 


9439 


45623 


BAN102650 


9440 


45624 


BAN102654 


9441 


45625 


BAN102671 


9442 


45626 


BAN102675 


9443 


45627 


BAN102691 


9444 


45628 


BAN102692 


9445 


45629 


BAN102708 


9446 


45630 


BAN102711 


9447 


45631 


BAN102742 


9448 


45632 


BAN102744 


9449 


45633 


BAN 102783 


9450 


45634 


BAN102784 


0451 


45635 


BAN102785 


9452 


45636 


BAN102807 


9453 


45637 


BAN102824 


9454 


45638 


BAN102826 


9455 


45639 


BAN 102833 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21463 


57647 


EFM200535 


21464 


57648 


EFM200541 


21465 


57649 


EFM200542 


21466 


57650 


EFM200545 


21467 


57651 


EFM200546 


21468 


57652 


EFM200554 


21469 


57653 


EFM200558 


21470 


57654 


EFM200562 


21471 


57655 


EFM200577 


21472 


57656 


EFM200585 


21473 


57657 


EFM200589 


21474 


57658 


EFM200591 


21475 


57659 


EFM200592 


21476 


57660 


EFM200599 


21477 


57661 


EFM200610 


21478 


57662 


EFM200622 


21479 


57663 


EFM200623 


21480 


57664 


EFM200625 


21481 


57665 


EFM200632 


21482 


57666 


EFM200633 


21483 


57667 


EFM200643 


21484 


57668 


EFM200644 


21485 


57669 


EFM200649 


21486 


57670 


EFM200654 


21487 


57671 


EFM200659 


21488 


57672 


EFM200666 


21489 


57673 


EFM200671 


21490 


57674 


EFM200673 


21491 


57675 


EFM200686 


21492 


57676 


EFM200695 


21493 


57677 


EFM200699 


21494 


57678 


EFM200702 


21495 


57679 


EFM200703 


21496 


57680 


EFM200706 


21497 


57681 


EFM200709 


21498 


57682 


EFM200718 


21499 


57683 


EFM200723 


21500 


57684 


EFM200729 


21501 


57685 


EFM200737 


21502 


57686 


EFM200738 


21503 


57687 


EFM200739 


21504 


57688 


EFM200744 


21505 


57689 


EFM200763 


21506 


57690 


EFM200768 


21507 


57691 


EFM200770 


21508 


57692 


EFM200772 


21509 


57693 


EFM200783 


21510 


57694 


EFM200791 


21511 


57695 


EFM200794 




57696 


TTT7X /OrtATnC 

fcrM200795 




j toy I 




21514 


57698 


EFM200803 


21515 


57699 


EFM200811 


21516 


57700 


EFM200824 


21517 


57701 


EFM200826 




352 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




one*) A 

33524 


69708 


roi 1Ujo44 


33525 


69709 


DCV1 A It? /I C 

roY 1UJo4j 


33526 


697 10 


DCV1 AO OAC 

Fa Y 10J846 


33527 


69711 


PSY103847 


33528 


697 12 


TJCVT1 AO<M A 

PbY 103849 


33529 


69713 


roY 103851 


33530 


69714 


roi 10Jo54 


33531 


69715 


PSY 103856 


33532 


69716 


FbY 103858 


33533 


69717 


DOV1MO<0 

roi 103859 


33534 


69718 


DC VI AO OiCA 

rc>Y 103860 


33535 


69719 


UOV1 AO 0/C*7 

PSY 103867 


33536 


69720 


■not. 7 1 noo/n 

PSY 103 869 


33537 


69721 


PSY103871 


33538 


69722 


PSY 103 874 


33539 


69723 


PSY103885 


33540 


69724 


PSY103891 


33541 


69725 


PSY103899 


33542 


69726 


PSY1 03901 


33543 


69727 


PSY1 03902 


33544 


69728 


PSY1 03927 


1 O C A C 

33545 


69729 


PSY1 03929 


33546 


69730 


PSY103933 


33547 


69731 


PSY103942 


33548 


69732 


PSYl 03947 


33549 


69733 


■nn-t n AAA; a 

PSYl 03954 


33550 


69734 


PSYl 03957 


33551 


69735 


PSY103958 


33552 


69736 


PSY103965 


33553 


69737 


PSY103969 


33554 


69738 


PSYl 03972 


33555 


69739 


PSY 103984 


33556 


69740 


X» ri"\ T 1 AT AO 1 ! 

PSY103987 


33557 


69741 


PSY103995 


33558 


69742 


PSYl 04020 


33559 


69743 


PSY104029 


33560 


69744 


PSYl 04037 


33561 


69745 


PSY104038 


33562 


69746 


PSY104041 


33563 


69747 


PSY 104047 


33564 


69748 


T»OX71 f\ Af\ A o 

PSYl 04048 


33565 


69749 


PSY104064 


33566 


69750 


PSY 104066 


33567 


69751 


PSY 104072 


33568 


69752 


PSY 104073 


33569 


69753 


PSYl 04080 


33570 


69754 


PSYl 04084 


33571 


69755 


PSY104130 


33572 


69756 


PSY104146 


33573 


69757 


PSY104152 


33574 


69758 


PSY104164 


33575 


69759 


PSY104166 


33576 


69760 


PSY104168 


33577 


69761 


PSY104174 


33578 


69762 


PSY104175 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




Seqffi 


SeqID 




SeqID 


SeqID 




OA CiC 

9456 


A C A/1 A 

45040 


T5 AX11A1070 


Zl Jlo 


577A7 
5 / /OZ 


nr 1V1X V UO 3 3 




69763 


PSY104186 


OA C7 


A CAA 1 

43041 


TJ AXT1 A^OCI 

IS AN 102851 


71 *^1Q 
Z15iy 


577A3 
5 / /05 


JjrlVUUUOjO 


JJJOv 


69764 


PSY104188 


a ACQ 

y458 


A CA/17 

4504/ 


T> A XT 1 AO O /Z A 

rJAN1028o4 


71 C7A 
Z15ZU 


577AA 
5 / /U4 


PT7M900RAA 


n5Rl 


69765 


PSY104192 


a a co 
y45y 


45043 


TJ AXTIAIO/CO 

oAN10/8oy 


71 <71 
Z15Z1 


577A5 
5 //U3 


T7T7X/170ORAR 


"i^5R5 


69766 


PSY 104220 


OA £f\ 

y40U 


45044 


D AXT1 noooc 

JoAiN102oo5 


71 *?77 


5770/? 




JJJOJ 


69767 


PSY104227 

X W X X w ■ ******* § 


y4oi 


A CCA C 

45045 


TJ A XT 1 O7Q0A 

JdAIN 10/880 


71 $01 


57707 






69768 


PSY104234 


OA £7 
740/ 


/l 5A/1 A 
45040 


TJ AXT1 A7005 


71 *^7A 
Z15Z4 


577O0 
3 / /Uo 


&r lviz wo / v 


^"?5RS 


69769 


PSY104242 

x u x x w ■ *»^rx> 


O/t A3 

y403 


A5AA7 
4504/ 


tj axii A70AA 
xJAIN lozyou 


71 ^7<I 


57700 
3 / i\)y 


PT7M9rtnR7^ 
iz<r ivixuuo / j 


HSRrt 


69770 


PSY1 04248 


QAAA 

^404 


A 5A/1 0 

45045 


tj AXJ1 A70A1 
13 AN lu/yoi 


71 57£ 
Z1DZ0 


57710 
3 / / IV 


PFK4700R70 


1^5R7 


69771 


PSY 104253 


0/4A5 

y403 


/I 5 A/1 0 

4504y 


TJ AXT1 A7QA3 

dain io/yu5 


71 577 
Z15Z/ 


5771 1 
3 / fl 1 


PPM70HRRA 


'l^SRR 

JJJOO 




PSY 10425 5 


0/1££ 

y4oo 


45050 


"D AVT1 A7Q17 

oANlU/yi/ 


7 1 ^70 
/1 5/5 


5771 7 
3 / /1Z 


PP r \>f700RR5 
iirlYlZUU0o3 


375R0 
333oy 


oy / /3 


PW1042S6 


O/t A7 

y40/ 


45051 


"D AXT1 A701 0 

oANiuzyiy 


71 570 

zi5zy 


5771 3 
3 / /13 


T717\A700RO/ l i 

urivizwoyo 


1^500 
333yU 


A077A 

oy / it 


pcv 104260 


y4oo 


/f ^ AC7 

4505/ 


oAM lO/y/2 


71 53A 

Z1530 


5771 A 
3 / /14 


T7T7KA70000A 

iirivi/uuyu4 


73501 
JJ3y 1 


AQ775 

oy / /3 




CM /CO 

y4oy 


45053 


T> AXT1 A7Q71 

dAIn iu/y/3 


7 1 531 

Z15J1 


5771 5 
3 / /13 


T717NA7AOOOA 

E,r ivizuuyuo 


37507 
333yZ 


oy / /o 


P^V1HA.77R 
rO I Ivrt/i / 0 


y4/u 


A5A5A 
45054 


n AXTinOOOQ 

jdajn luzy/o 


71 537 


5771 (\ 
3 / /10 


T7T7K/T700Q1 1 

iiriYizuuy 1 1 


7^507 
3J3y3 


A0777 
07/ / / 




0A71 

y4/l 


45055 


T> A XT1 nooio 

oAiNiuzyjy 


71 533 


57717 
3 / /I / 


T7T7KA70007 1 


333y4 


A077R 
o>/ /o 


PW1049R5 


OA 77 
y4 /Z 


A5A5A 

43030 


jy AXT1 AOOil'A 

x5/\lN 1 uzy4 j 


71 53A 
Zl j j4 


5771 R 
3 / /lo 


PF\/f70007R 


37505 


A0770 
oy f iy 


P5IV1049RA 


QA77 
y4/5 


A5A57 
4303 / 


t> Axrinoo^n 


71 535 


57710 

3 / / iy 


PT7M7000A1 


3332^0 


Of / Ow 


P^V104^10 


0A7A 

y4/4 


A5A5R 

43035 


xjain luzyou 


71 53A 
Zl OJO 


57770 
3 / /ZU 


PP\A"700QAfi 
cr iviz uu uho 




A07R1 




y4/5 


A5A50 

4505y 


T> AXIin70/C^ 
oAIN lUZyOD 


71 537 

Zl J J I 


57771 
3 / /Zi 


PPX4700QAR 

crivizouy4o 


3 3 CQR 


A07R? 

oy /oz 


PW10477A 
a O I 1U*tJZO 


0/17A 


A 5AAA 

43000 


t> AXIin0O77 

oAIN luzy /z 


71 530 
Zl j5o 


5777") 
3 / ILL 


PPTVA7 000^0 

crivizuuyou 


3750Q 


A07R7 
Oy /53 


PQVind^31 

AO I 1U433 1 


OH 77 

y47/ 


A CAA1 

4500.1 


r> AXT1 A7000 

dam luzyyy 


7 1 500 

zi5iy 


57773 
5 //Z3 


Cl7K/f7AAO<3 

crMZUOyOj 


37^00 
550UU 


Oy /54 


PQV10A775 
ro 1 1U4333 


0/1*70 

y4/o 


A 5AA7 

4500/ 


T> AXT1 AIOOQ 

dam lujooy 


71 5>IA 

Z1540 


5777A 

5 / /Z4 


TJT7XA7AAO/?0 

crMZUUyOo 


37<A1 
530U1 


AO705 
Oy /53 


PQV1AA770 
ao I lU433y 


0/170 

y4/y 


43003 


tj AXT1 A^ A7/I 
OA1N1UJ0Z4 


71 5/1 1 

Z1541 


57775 
5 / /Z5 


T3T71VA7AA07A 

crMZOUy /U 


33/CA7 


oy /50 


pcvi OA7A1 
r 0 a 1 U434 1 


Q/1CA 

y48U 


A CAfLA 

45004 


T) AXT1 A1A1/1 


7 1 5A7 

Z154Z 


5777£ 
3 / /ZO 


T7T7K A7 AAQ7 1 

crivizuuy / 1 


37/^A3 


Oy lot 


PQV10A7AA 
ro I 1 U4344 


QAQ1 

y45i 


A5AA5 

43003 


t> AXI1A^AA7 
OAIN 1UJU4 / 


71 5 A3 
Zl D4j 


57777 
J f /Li 


PP\A"700Q75 

crivizuuy /3 


73/COA 
330U4 


A07RR 

oy /oo 


PQV1 OA7/15 
AO I 1U4343 


QAR7 

y45z 


43000 


t> AXT1 AOA/CQ 


71 5AA 
Zl J44 


5777R 
3 / /Z5 


PP\yf700Q7£ 

cr ivizuuy / 0 


330VJ3 


A07R0 
oy / oy 


AO I l\Jt J3Z 


QAR7 
y453 


A5AA7 
43 OO / 


t> Axiin^n^7 

D/\1N IVJjUO / 


71 5A5 
Zl J*fj 


57770 
3 / /Zi/ 


PPK4700Q7R 
crivizuuv / 0 


3 J QUO 


oy iy\i 


P9V 104^54 
i 0 I lU*t33*r 


y404 


43005 


PAXJ1 0*3070 


71 5AA 
Zl JHO 


57730 
3 / / JU 


PPM7000R5 
crivizui/7o3 


jjOU / 


A0701 
oy /y 1 


AO A 1 V/*TJUl 


OAR 5 
y453 


A5AAQ 
4D00y 




71 5A7 
Z1D4/ 


57731 
3 / / Jl 


PF\4700Q07 

crivizuuy yz 


37AOR 
330U5 


607Q7 
oy /yz 


peV104^AA 
ro 1 1U4300 


O/IQA 

y4oo 


A5A7A 

450 /0 


O AXT1 A1A01 


71 5AQ 
Z1545 


57737 
3 / /3Z 


PPKA7OO0Q7 

cr jvizuuyy / 


3 7 AOO 
3J0Uy 


oy /yj 


PQV1 OA7A8 
ro 1 1U4305 


OA07 

y^o / 


A5A71 

450/1 


ri AXT1 A1 1 (Yl 


71 5A0 
Zl54y 


57733 
3 / / JO 


T7T3TVA7A1 AA7 

crMZUiUUZ 


33A1 A 
3301U 


AO70A 

oy /y4 


PQV104777 
ro I 1U43 /Z 


Q4QO 


A CA77 

450// 


tj AXT1 A1 110 

oANlUil lo 


7 1 <CO 

Z155U 


57734 


T7T?NA7A1 A1 1 

crMZOlOl 1 


3301 1 


<0705 

oy /y3 


ncjvi AA777 

roi 1U45/5 


Q/f 00 

y4oy 


A5A77 

430/3 


n AMI A1 1 77 


7 1 5^1 
Z1551 


57735 


T717\A7A1 A1 7 

crMZ01U13 


33 *C1 7 

3301Z 


/CO 70 A 

oy /yo 


DQV1 AA37A 
ro I 1U45 /O 


y4yu 


A5A7A 

450/4 


TJ AXT1 A1 1 7*i 


7 1 557 
Z155Z 


5773/C 

5 / /30 


T717NA7A1 A7A 

crMZOlUZO 


33 ai 3 
33013 


oy /y / 


DQV1 AA70A 
ro Y 1U455U 


y4y i 


A5A75 

450/5 


tj AXT1 A71 A A 


7 1 553 

Z1553 


57777 
3/ /3/ 


T7T?\>f5 A1 A7< 

crivlZUlUZO 


37/C1 A 
35014 


AO700 

oy/ys 


DCV1 OA7Q7 

ro I 1U43BZ 


0400 

y4yz 


A.5A7A 

430 /0 


tj AXI107.1 <7 
UATNIUjI 3/ 


71 55A 
Zl j 34 


57730 
3 / /55 


PTJTVA7A1 A77 
CrlvlZUlUZ/ 


77A1 5 
33013 


A0700 

oy /yy 


PQV1O470R 
ro I 1U435B 


0407 


A5A77 
430 / / 


TJ AXT1 03.1 ^0 


71 555 
Zl J J D 


57730 

3 / / jy 


PPXA701 0A1 
cr JV1ZU 1 U4 1 


37A1 fk 
33010 




pcvi 047RQ 
ro 1 lU43oy 


OAQA 


A5A7R 
430 /o 


tj AM 103,1 <A 


71 55A 

zi j jo 


c 77 AO 
3 / /4U 


PPAA7010A7 
CriYlZUlU4/ 


37A1 7 
3301 / 


aoroi 
oysui 


PQV1O470R 
ro 1 lU43yo 


0405 


A5A7Q 
HjO /y 


"RAM 103.1 AO 


71 557 
Z 1 J J / 


577A1 
3 / /41 


PPM701 057 

cr ivizu 1 yjjL 


3761 R 
330 1 0 


oyov/z 


PCV 104407 
ro X IvHHUZ 


OAQA 

y4yo 


45ARO 
4305U 


TJ AM103. 1 7A 


71 55R 
Zl JJO 


577A7 
3 / /4Z 


PP\ii701053 

crivizuiU3J 


33A1 0 
330iy 


A0R07 

oyouj 


PCV1O4404 
ro 1 1U44U4 


QA07 

y4y / 


A5AR1 
43051 


TJ AXJ1 03.1 01 
oAIN IUj iyi 


7 1 550 

zi jjy 


577A3 
3 / /43 


PPXA701 050 
crMZUlU35 


37A70 


/COCOA 

oyoU4 


PQV104A17 
1*0 a 1U441Z 


OAQO 

y4yo 


A5A07 
4308Z 


TJ AXT1 A7 1 Q< 
oAlNlU5iy5 


7 1 5/CA 
Z1300 


cnnAA 
3 / /44 


UI7NA7A1 A<7 

crMZOlOO/ 


33/C71 
330/1 


AOOAC 

oyoU5 


T)CJV1 AAA 1 7 

roi 1U4413 


y4yy 


A5AQ3 
45085 


TJ AXT1 A37A7 


71 5rfC1 
Z1501 


577/1 ^ 

5 //45 


m7\A7A1 A<7 

crJVl/01003 


37 £77 
330// 


oysuo 


PCVI AAA 1 ^ 

roi 1U4413 


05AA 

y3uu 


A5A0A 
45054 


T> AXT1 A777A 
r>AJNlU5Z/0 


7 1 5/C7 

Z150Z 


577/K 
5//40 


T7T7\/f7A1 A« 

crJvlZUlOOO 


37/C77 

330/3 


AO0A7 

oysu/ 


PCV1 AA/175 

roY 1U44Z5 


youi 


45055 


Tj ami A3.73< 
X5AXN 1U5Z55 


71 5£3 
Z1503 


577 A 7 
5//4/ 


nT7\/T7A1 AOO 

crjvizuiusy 


37/C7A 

530/4 


/COCAO 


PCVI AAA70 
ro Y lU44Zy 


0507 
y3uz 


A5AQA 
4 J 050 


Tj AXI1 03.730 


71 5AA 
Z1004 


577/10 
5 / /4o 


TJTTXyr} A1 AO A 

crjvizuiuyu 


77/C75 

530/3 


AOO AO 

oysuy 


T>CV1 AAA75 
ro Y 1U4435 


0507 


A5AR7 
4305 / 


TJ AM1O77A0 


7 1 5^5 
Zl J CD 


^77/10 

5 //4y 


I7T7\A7A1 AQ7 

cr jvizu 1 uyz 


33 A7A 

330/0 


AOO 1 A 

OyolO 


PCV1 AAACA 

ro Y 1U4450 


0504 


43055 


t> axjiot.oa/; 

DJ\TH IUj/40 


71 5AA 
Zl 300 


5775A 
3 / /5U 


T7T71VA7A1 AOO 

crMzuiuyy 


33 A77 

550Z/ 


aoqi 1 
oyol I 


PCVI AA/1CQ 

ro Y lU445y 


9505 


45689 


BAN103255 


21567 


57751 


EFM201119 


33628 


69812 


PSY104460 


9506 


45690 


BAN103259 


21568 


57752 


EFM201123 


33629 


69813 


PSY104461 


9507 


45691 


BAN103268 


21569 


57753 


EFM201126 


33630 


69814 


PSY104507 


9508 


45692 


BAN103283 


21570 


57754 


EFM201127 


33631 


69815 


PSY104520 


9509 


45693 


BAN1 03288 


21571 


57755 


EFM201130 


33632 


69816 


PS Yl 04524 


9510 


45694 


BAN1O3300 


21572 


57756 


EFM201132 


33633 


69817 


PSY104526 



353 



WO 02/077183 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




9511 


45695 


BAN103323 


21573 


57757 


EFM201135 


33634 


69818 


PSY 104527 


9512 


45696 


BAN103335 


21574 


57758 


EFM201136 


33635 


69819 


novi t\A CIA 

PSY 104529 


9513 


45697 


BAN103338 


21575 


57759 


EFM201140 


33636 


69820 


T»0*VT 1 A A C A O 

PSY 104543 


9514 


45698 


BAN103376 


21576 


57760 


EFM20H45 


33637 


69821 


TJOV1 f\A C A A 

PSY 104544 


9515 


45699 


BAN103380 


21577 


57761 


EFM201153 


33638 


69822 


PSY 104546 


9516 


45700 


BAN103383 


21578 


57762 


1» #AA4 ICO 

EFM201158 


33639 


69823 


T%0"\7"t A A CO 

PSY 104552 


9517 


45701 


V» A XT'! A*> 1 Ol 

BAN103387 


21579 


57763 


EFM201162 


33640 


69824 


TJCTVI A/*CCA 

roilU4559 


9518 


45702 


BAN103413 


21580 


57764 


i it?\ >ri a ini 

EFM201171 


AA^J -| 

33641 


69825 


DOVl A/* CO A 

PSY104584 


9519 


45703 


T\ A "VII /\^ i 1 f 

BAN103415 


21581 


57765 


EFLVI201176 


33642 


69826 


TJO'V/ 1 f\A f A/" 

PSY 104596 


9520 


45704 


BAN1O3430 


21582 


57766 


EFM201177 


33643 


69827 


PSY104618 


9521 


45705 


BANl 03460 


21583 


57767 


EFM201199 


33644 


69828 


noxn f\A a?*\-% 

PSY104621 


9522 


45706 


BAN103462 


21584 


57768 


EFM201219 


33645 


69829 


PSY104623 


9523 


45707 


BAN103467 


21585 


57769 


EFM201224 


33646 


69830 


PSY 104628 


9524 


45708 


BAN103472 


21586 


57770 


EFM201232 


33647 


69831 


PSY104645 


9525 


45709 


BAN103479 


21587 


57771 


EFM201233 


33648 


69832 


PSY104669 


9526 


45710 


T^k A M1 A^ A f\f 

BAN103496 


21588 


57772 


EFM201241 


33649 


69833 


PSY104679 


9527 


45711 


BAN1O3501 


21589 


57773 


EFM201242 


33650 


69834 


PSY104681 


9528 


45712 


BANl 03523 


21590 


57774 


EFM201250 


33651 


69835 


PSY104683 


9529 


45713 


BAN103527 


21591 


57775 


EFM201252 


33652 


69836 


PSY104696 


9530 


45714 


BAN103528 


21592 


57776 


1 II 11 W /% A 4 A HA 

EFM201272 


33653 


69837 


PSY104698 


9531 


45715 


BAN103529 


21593 


57777 


EFM201273 


33654 


69838 


PSY104709 


9532 


45716 


BAN103536 


21594 


57778 


EFM201282 


33655 


69839 


PSY104726 


9533 


45717 


BAN103564 


21595 


57779 


EFM201283 


33656 


69840 


PSY104746 


9534 


45718 


A *V ^\ *^ c*«^\ 

BAN103579 


21596 


57780 


EFM201297 


33657 


69841 


PSY104750 


9535 


45719 


BAN103594 


21597 


57781 


EFM201302 


33658 


69842 


PSY104751 


9536 


45720 


BAN103600 


21598 


57782 


EFM201307 


33659 


69843 


PSY104754 


9537 


45721 


BAN103601 


21599 


57783 


EFM201311 


33660 


69844 


PSY104756 


9538 


45722 


BAN103625 


21600 


57784 


EFM201314 


33661 


69845 


PSY104758 


9539 


45723 


BAN103630 


21601 


57785 


EFM20I316 


33662 


69846 


PSY104769 


9540 


45724 


BANl 0365 1 


21602 


57786 


Tim s\ « ««% -« Atm 

EFM201317 


33663 


69847 


PSY104777 


9541 


45725 


BAN103655 


21603 


57787 


EFM201322 


33664 


69848 


PSY 104780 


ac a i 

9542 


45726 


BAN103658 


21604 


57788 


EFM201332 


33665 


69849 


PSY104787 


9543 


45727 


BAN103666 


21605 


57789 


EFM201334 


33666 


69850 


PSY104789 


9544 


45728 


BAN103675 


21606 


57790 


EFM201335 


33667 


69851 


PSY104792 


9545 


45729 


BAN103692 


21607 


57791 


EFM201338 


33668 


69852 


PSY104793 


9546 


45730 


BAN103704 


21608 


57792 


EFM201340 


33669 


69853 


PSY104799 


AC A 1 

9547 


45731 


BAN103717 


21609 


57793 


EFM201347 


33670 


69854 


PSY104801 


fie A O 


45732 


a \riATT^ 1 

BAN103721 


21610 


57794 


EFM201349 


33671 


69855 


PSY104811 


9549 


45733 


BAN103750 


21611 


57795 


EFM201350 


33672 


69856 


PSY104822 


9550 


A CT) A 

45734 


BAN103767 


21612 


57796 


EFM201355 


33673 


69857 


PSY104827 


ACC 1 

955 i 


A C*7*>C 

45735 


BAN103769 


21613 


57797 


EFM201359 


33674 


69858 


PSY104828 


9552 


45736 


BAN103770 


21614 


57798 


EFM201370 


33675 


69859 


PSY104829 


acci 

9553 


45737 


BAN103772 


21615 


57799 


EFM201371 


33676 


69860 


PSY1 04832 


9554 


45738 


BANI03775 


21616 


57800 


EFM201378 


33677 


69861 


PSY104834 


9555 


45739 


BAN103777 


21617 


57801 


EFM201379 


33678 


69862 


PSY104836 


9556 


45740 


BAN103787 


21618 


57802 


EFM201384 


33679 


69863 


PSY104838 


9557 


45741 


BAN103797 


21619 


57803 


EFM201387 


33680 


69864 


PSY1 04852 


9558 


A C*T A*S 

45742 


T"» A "vr»rio OA A 

BANl 03 804 


21620 


57804 


EFM201394 


33681 


69865 


PSY1 04853 


a c c a 

9559 


45743 


■O A \TIA1 O 1 A 

BANI03810 


21621 


57805 


EFM201395 


33682 


69866 


PSY104859 


9560 


45744 


BAN103821 


21622 


57806 


EFM201399 


33683 


69867 


PSY104861 


9561 


45745 


BAN103832 


21623 


S7R07 

J t Ou / 




3JOOH 


oyooo 


ro i ilWoo5 


9562 


45746 


BANI03843 


21624 


57808 


EFM201409 


33685 


69869 


PSY104867 


9563 


45747 


BAN103847 


21625 


57809 


EFM201416 


33686 


69870 


PSY104872 


9564 


45748 


BaAN103848 


21626 


57810 


EFM201424 


33687 


69871 


PSY104878 


9565 


45749 


BAN103862 


21627 


57811 
354 


EFM201425 


33688 


69872 


PSY104886 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




9566 


45750 


BAN 1 03869 


21628 


C*70 1 A 

57812 


EFM2U14JU 


330o9 


fiQQAI 

O^o/J 


PSY1 04KK9 


9567 


45751 


BAN103886 


21629 


C*7Q1 0 
5/Ol3 


"D I7\ >TO A 1 4 O Q 

iiriVLZU14Jo 


jj09U 


\jyo #*t 


PSY1 04896 


9568 , 


45752 


BAN 103 890 


21630 


f*JQ1 A 

5/0 14 


CTTNyfO A1 /4/tQ 

E,rJMxU1449 


JJ09I 






9569 


45753 


BAN 103900 


21631 


C"7Q1 C 

57815 


TwTTTAifAAl c 


jjoyz 


D70 /O 




9570 


A C*TC A 

45754 


T> A VT 1 A*5 AAC 

BAN 103905 


21632 


D /olO 




OOCAO 


MR77 

O?0 / / 


PSY 104923 


A*C*7 1 

9571 


AC1CC 

45755 


n A XT 1 AO AO 1 

BAN 103921 


A 1 ^o o 

21633 


3/ol / 


T2T7\A1(\] AGO 




\jyo i o 




9572 


A C ICC 

45756 


T» A XT 1 AT AO 1 

BAN 103931 


A 1 ^O il 

21634 


3781o 


t3T7\>rOA1/l*7A 

JarMZU14/U 


j 3093 


£Qft7Q 
o^o iy 




9573 


45757 


BAN 103932 


ai roc 

21635 


c*T0 1 A 

57819 


T717\ K"i A 1 /i 

lirMzU14oz 


D 5 090 


O!/o0U 




ACT A 

9574 


45758 


n A XT 1 AT AO C 

BAN 103936 


A 1 ^o ^ 

21636 


57820 


T?TT\ X"A A 1 AO A 


jj09/ 


AQRR1 


to X 1 Wry J 1 


9575 


45759 


TO A XT 1 AT AO A 

BAN 103939 


A 1 W1 

21637 


C*7001 

57821 


T717K >TO A 1 /IOC 

iirlvlz014o3 




0950Z 


ro I IKrtyD 1 


9576 


45760 


T» A XT 1 AO f\ A £ 

BAN 103946 


01 /io 

21 638 


57822 


T^TTN >f A A 1 yl A A 

brM20149U 


J J 099 


rQQQi 
09ooj 


x 0 1 i\j*ryoi 


9577 


45761 


T"» AXT1A1ACA 

BAN 103959 


21639 


57823 


TorrxifAAi yini 
EJrM201491 


onAA 
J 3 /UU 


CQOOA 

09054 


rol 111490/ 


9578 


A CIO 


TO A\T1 AlAf A 

BAN 103960 


A 1 iT A A 

21640 


57824 


T7T7X if A A 1 A G1 




OyooD 


pevi (\AQ1A 
ro x Ivrf y /*♦ 


9579 


45763 


BAN 103966 


A 1 CA 1 

21641 


57825 


brJV1201j04 


O0"7AA 

55 /Uz 


C.QOQC 

09550 


rol 1U4I75D 


OA 

9580 


ACHCA 

45764 


TO A XT 1 AO ATA 

BAN 103 970 


a 1 /Ci4A 


5/o20 


T7T7X vTOAl CA A 


OO^AO 

J 5 /U5 


0^55 / 


1^0 1 1 u**yyj 


9581 


45765 


TO A XT 1 AO AA 1 

BAN 103 991 


1 1 ^AO 

21643 


C*70A*7 

57827 


■CtTTVif AA1 CAil 


55 /U4 


09555 


DQV1 AAQAQ 


9582 


a cnec 

45766 


T> A\T1 A1AOA 

BAM 103992 


A 1 iT A A 

21644 


5 /oZo 


CTTN/roAl ^J'J^ 

hr MzUIjJd 




0^559 


POVI AC ATM 


ACOO 

9583 


45767 


TO AXTIAAAAlT 

BAN 104006 


A 1 J?/f C 

21645 


57829 


CTTXvTOAl <17 

brMzUiJi/ 


jj /UO 


AQfiOO 
0^59U 


rol IUjUIv 


9584 


45768 


TO A XT 1 f\ A nnn 

BAN 104007 


<■% \ C AC 

21646 


CTOO A 

57830 


T7T7Ti>TAA1 CaA 

EFM201540 


33707 


O9o91 


ncjvt A<A1 A 

ro I IUjU14 


9585 


45769 


TO AXT1 Ai<A1 A 

BAN104019 


A 1 C A A 

21647 


57831 


T7T7X if A A1 C A A 

brM20l542 


OOTAO 

33708 


o959z 


rol llDUlo 


9586 


45770 


TO AXTIAilAAO 

BAN 104023 


21648 


CTOO A 

57832 


TOTTTi JfA A1 C A A 

brM201544 


O O *7AA 

33709 


iTAOAl 

69o93 


T>Q"\71 ACAOA 

rol IUjOzU 


9587 


45771 


BAN 104028 


21649 


57833 


T7T7X jMAI C AC 

EFM201546 


o o*ri a 

33710 


rnOA/1 

69894 


roY1050z3 


9588 


45772 


T-v a XT 1 f\A AO A 

BAN 104029 


21650 


57834 


MAI C A A 

EFM201549 


33711 


iCOOAC 

69895 


TJOV1 ACA*)7 

roY 105027 


9589 


45773 


TO AXT1AAAOO 

BAN 104033 


A 1 CC 1 

21651 


57835 


T7T7X /TA A 1 CCA 

brM201550 


11*71 A 

33712 


69596 


ncjvi A1A11 

roY 1Uj033 


9590 


A CT7/I 

45774 


TO A XT 1 f\ A f\ A A 

BAN 104044 


A 1 CO 

21652 


57836 


T7T7X >T A A 1 C C O 

EbM201553 


10*71 1 

33713 


6959/ 


Devi ACA1C 

roY IUjUjj 


9591 


a one 

45775 


TO A XI 1 f\Af\AC\ 

BAN 104049 


A 1 £f 1 

21653 


coon 

57837 


T?T7X>TAA1 C^O 

Ef'M201563 


11*71 A 

33714 


69895 


Devi AC A/1 1 

rol 105041 


acao 

9592 


A CHHC 

45776 


TO A XT 1 A il A C 1 

BAN 104051 


O 1 ^C il 

21654 


57838 


T7T71V AA A1 C A A 

bbM201574 


11*71 C 

33715 


ZTAOAA 

69899 


roY10j063 


9593 


>i c Tin 

45777 


TO AXT1AAACA 

BAN 104054 


21 655 


57839 


T7TT\/TAA1 CTO 

brM201578 


0 1 *7 1 <C 

33716 


/CAAAA 

69900 


novi ACA^*7 

rol IUjOO/ 


ArAi 

9594 


f Tin 

45778 


TO A XT 1 A /J All 

BAN 104072 


ai CCC 

21656 


57840 


CT7\ fOA1 CO A 

brM201584 


11*71 *7 

33717 


69901 


rol IUjOOo 


ac ac 

9595 


45779 


TO AX.T1AAAAO 

BAN 104073 


21657 


C70A 1 

57841 


"OTTAiTAAl CArT 

EFM201597 


O 1*71 O 

33718 


/J AA AA 

69902 


novi ACA*7A 

roY1050/U 


9596 


45780 


T> AXT1AAAAA 

BAN 104092 


21658 


57842 


r'T?* AAA1 f AO 

EFM201598 


OO "7 1 A 

33719 


/TAA AT 

69903 


TOO"\71 ACAA A 

FSY 105072 


9597 


45781 


TO A\T1Avt1 "1 *7 

BAN104117 


21659 


57843 


t~* T7X XAAI £f\ 1 

EFM201601 


O 0*7AA 

33720 


/AAA /I 

69904 


novi AC A*7C 

rSY 105075 


a c ao 

9598 


45782 


TO A XT 1 A A 1 A ZT 

BAN104126 


21660 


57844 


PT7A AAA1 Ct\A 

EFM201604 


OO A'A 1 

33721 


^ AA AC 

69905 


TOC\71 ACAOA 

PSY105080 


ATAA 

9599 


45783 


TO A XT 1 Ail 111 

BAN104131 


A1 /T /T 1 

21661 


CIO A C 

57845 


V JT7TV AO A1 £T1 1 

EFM201617 


O O *7A A 

33722 


69906 


novi ACAOO 

PSY105088 


A/CAA 

9600 


ACAOA 

45784 


TO A XT 1 A/I 1 Oil 

BAN104134 


A1 CO 

21 662 


57846 


T7T7X if A A 1 <T1A 

EFM201620 


O O *7AO 

33723 


69907 


TJOVI ACAOO 

roY 105093 


9601 


45785 


TO A XT 1 Ail 1 A A 

BAN 104142 


O 1 ceo 

21663 


COO/IT 

57847 


T717XA"AA1 £11 

EFM201621 


0 0*7AA 

33724 


/J AA AO 

69908 


nOVI ACAAA 

roY 105099 


9602 


A CHOC 

45786 


TO A XT1 AA 1 A i£ 

BAN 104 146 


A 1 CCA 

21664 


57848 


>TAA1 ClC 

EFM201626 


0 0"7AC 

33725 


69909 


TJCV1 AC 1 AO 

roY10510z 


yooj 


y| C*70*7 
45 10 f 


TO A XT 1f\A 1 A A 

BAN 104 147 


O 1 ccc 

21665 


CHOA A 

57849 


T7TTX if A A 1 

brMz0162/ 


11*7AiC 

33 /26 


/CO A 1 A 

69910 


DCV1AC 1 0*7 

roY 10512/ 


9604 


A CAOO 

45788 


TO A XT 1 Ail 1 AO 

BAN104148 


A 1 CCC 

21666 


CIOC A 

57850 


T7T7XA"AA1 OA 

hrM201634 


1 O TA T 

33727 


/AA | 1 

69911 


novi aci 11 
FSY105133 


A^AC 

9605 


a caoa 

45789 


TO A XT 1 Ail 1 CA 

BAN104150 


o 1 ccn 

21667 


57851 


T7T7X AAA 1 ^ A A 

EFM201642 


OO AAO 

33728 


iTAAl A 

69912 


novi ac 1 00 

PSY105138 


9606 


ac*taa 

45790 


TO A XT \ f\ A 1 CA 

BAN 104 164 


A 1 CCO 

21668 


57852 


t?T"?X A'AAI CAt\ 

EFM201649 


O O AAA 

33729 


/TAA1 O 

69913 


TOO V1 AC 1 A A 

PSY105144 


9607 


a c aa i 

45791 


T"> A X T 1 A A 1 /*A 

BAN104169 


A 1 C£f\ 

21669 


CIOC T 

57853 


T7T7X /1A 1 CC% 

EFM201652 


O O AO A 

33730 


/AA 1 A 

69914 


nov 1 AC 1 A A 

PSY105147 


9608 


a caaa 

45792 


T"i A \T1 A /I 1 11 

BAN104171 


a i cm\ 

21670 


CHOC A 

57854 


T^TTX AAA 1 CC C 

EFM201656 


33731 


69915 


no\riAci aa 

PSY105149 


9609 


45793 


T% A XT'* r\ A 1 TO 

BAN104173 


21671 


57855 


T">T7X /aai £ c a 

EFM201658 


33732 


69916 


PSY105156 


9610 


45794 


TO A XT 1 A/11 n 

BAN104177 


21672 


ctoce 

57856 


T7T7X A'AAI CCt 

EFM201661 


O O AO O 

33733 


/AA 1 A 

69917 


TOOX71 AC 1 CO 

PSY105158 


a/ci 1 

9611 


/l C*7AC 

45795 


TO AXT1A/I1AO 

BAN104198 


A 1 /no 

21673 


57857 


T7TTX AAA 1 CCA 

brM201664 


O O AO A 

33734 


/AA1 O 

699 18 


novi ac 1 c/\ 

FSY 105 160 


9612 


45796 


TO A XT 1 Ail 1 AA 

BAN 1041 99 


A 1 /T*7A 

21674 


57858 


T7T7Xif AA1 CCC 

brlvlz01665 


OO A"> c 

33735 


69919 


n O V 1 ACI CA 

FSY 105 164 


a^ 1 1 
9613 


45797 


TO AXT1AAAAA 

BAN 104200 


O 1 O C 

21675 


57859 


prx AAA 1 Ot\ 

bi , M201679 


33736 


/AA«A 

69920 


no vi ac 1 co 

PSY105168 


C\C 1 yl 

9614 


4!>79o 


TO AXT1AAAAA 

BAN 104202 


a i ac 
21676 


57860 


CT7NAAA1 iTOA 

brlvtz01682 


33737 


69921 


novi ac 1 oc 

PSY105185 


9615 


45799 


BAN104217 


21677 


57861 


FFM201684 


1171R 


\jyyx\i. 


ro 1 lujiou 


9616 


45800 


BAN104237 


21678 


57862 


EFM201685 


33739 


69923 


PSY105188 


9617 


45801 


BAN104255 


21679 


57863 


EFM201693 


33740 


69924 


PSY105194 


9618 


45802 


BAN 104276 


21680 


57864 


EFM201694 


33741 


69925 


PSY105195 


9619 


45803 


BAN10428O 


21681 


57865 


EFM201703 


33742 


69926 


PSY105197 


9620 


45804 


BAN104283 


21682 


57866 


EFM201704 


33743 


69927 


PSY105203 



355 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




9621 


45805 


v« i %ti t\A ion 

BAN 104289 


21683 


5/00/ 


TO*CA/fOA 1 7,4. A 

br MxOl f*t\) 






pwi 05223 

A O A lvJ*>*J 


9622 


A CO AC 

45806 


BAN104310 


21684 


CAQCQ 

J /oOO 


TOTTV/fOnl HAA 




£QQ9Q 




9623 


45807 


BAN104316 


21685 


CO OCA 

j /o09 


br JYIZU1 /jt 


J J /*«) 


U727JV 


pcv 105244 


9624 


A CO AO 

45808 


BAN104327 


O T CO C 

21686 


5/o /0 


•ottx <coAi *icn 
br M^Ul /•> / 


11*7 Al 


\jyyji 


AO A 1V/JL*TJ 


9625 


45809 


BAN104329 


a t roi 

21687 


C7C7 1 

3 /o/i 


J7l7lV/f7A17A"1 
UriVlZv/I /01 


J J /o?0 


077 jz 


PSY 105268 

AO A iUJAfUU 


9626 


45810 


TO A "VT1 f\A 1 A*\ 

BAN 104342 


A T COO 

21688 


CAOAO ' 
j/o/2 


brJVLlUl /DO 




077 JJ 


PSY 10^277 

AO A ll/jA. / / 


9627 


45811 


lO A VT1 f\A O CA 

BAN104354 


A 1 CO A 

21689 


57873 


JirlYLZUi /07 


OOACA 
3j / JV 


U77J** 


AO 1 lUJAOo 


9628 


45812 


T"» A\T1 AjOCf 

BAN104355 


O 1 C AA 

21690 


57874 


t?T7\yfOA1 77 A 

UrMzUl / /0 


117<1 


O77JJ 


AO I 1UJL7 1 


9629 


45813 


TO A \T1 C/ 

BAN104356 


O 1 CAT 

21691 


CTOTC 

57875 


JbrMzUl / /I 


OOACO 

JJ /j/ 


077J0 


AO I iKJjLyj 


9630 


45814 


BAN104365 


21 692 


CTOTC 

57876 


"CT7\ >TO A 1 AAA 

brM2017/Z 


OO ACO 

33 /j3 


CAA 1*7 

oy^j / 


pqvi n^^no 


9631 


45815 


BAN104384 


O T CAO 

21 693 


CO OOO 

57877 


TOTTX CO A t AAA 

EFM201777 


33754 


07TOO 


ro I IUjjUZ 


9632 


45816 


BAN 1043 89 


21694 


CAOAO 

57878 


T7T7X >TO A 1 TOO 

EFM201788 


OOTCC 

33755 


07937 


roi IUjjUj 


9633 


45817 


TO A\T1 A>(OAl 

BAN 104393 


A 1 CAC 

21 695 


CAO AA 

57879 


JbrM2UloUo 


OOTCC 

55 /jO 


0774U 


ro 1 IUj jvMt 


9634 


45818 


t-j A \T1 A/1 1 AH 

BAN 104397 


A 1 CAC 

21696 


CAOOA 

57880 


"CT7\ >TO A1 OAT 


OOTCA 

33 /D/ 


07741 


PQVI CiSI AO 
ro 1 IUj jv7 


9635 


45819 


T> A "XT 1 C\A A AC 

BAN 104405 


AT CAT 

21697 


CAOQ 1 

57881 


TJ-cxyfOAl Ol/I 

crM201ol4 


/jo 


CAA/IO 
0774Z 


pQV1A^11 1 
ro X IUjjI 1 


9636 


A COOA 

45820 


TO A XT1 f\A A 1 O 

BAN104418 


A 1 CAO 

2 1 698 


CTOOO 

57882 


TJT7X>fOA1 OAA 


OOTCA 

33 /j9 


0774j 


PQVI A^^ 17 
ro 1 IUjjIZ 


9637 


45821 


TO A XT 1 A /i /I /I O 

BAN 104442 


AT CAA 

2 1 699 


CTOOO 

57883 


TTTTA >TO A1 QAO 


OOTCA 

33 /OU 


07744 


PQV1 A^^OR 
ro 1 IUjjZo 


9638 


45822 


TO A XT 1 A A A A A 

BAN 104444 


A 1 TA A 

21700 


57884 


brM201o29 


OOTC1 

33 /ol 


CAQ>1C 

0774D 


PQV1 Ao"V5G 
ro I lUjjZy 


9639 


45823 


TO A\T1 Ai(>IAO 

BAN 104448 


21701 


57885 


T?T7\ nm oo o 

EFM201o33 


33762 


CAA/IC 

09940 


PQVI AC51Q 
ro x 1Uj337 


9640 


45824 


BAN 104454 


21702 


ctooc 

57886 


L'TJX jTO A1 OO C 

EFM201835 . 


33763 


C A A/IT. 

0994/ 


PQV1 AC1/17 

ro 1 1Ujj4Z 


9641 


45825 


BAN104459 


21703 


57887 


T7T7X COAT OO A 

EFM201839 


O OTC/I 

33764 


CAA/IO 

09948 


roY IUjjoO 


9642 


45826 


BAN 104482 


O 1 OA A 

21704 


ctooo 

57888 


T3T7X X O A 1 O vl 1 

EFM201841 


33765 


CAA/1 A 

09949 


DQV1 ACitAA 

ro 1 1UD4UU 


9643 


45827 


BAN 104489 


O 1 TAC 

21705 


CAO OA 

57889 


TO 17 A JIA A 1 O A O 

EFM201843 


33766 


CQACA 

09950 


PQV1 AC/IAO 

JfoY 1Uj4UZ 


9644 


45828 


TO A XT t /~\ A C AO 

BAN 104503 


A T "7 AC 

21706 


C AOAA 

57890 


TOTJAjTOAT O CO 

EFM201852 


3 57 ol 


CAAC1 

09951 


PQV1 AC/11 O 

roY 10j41Z 


r\c A c 

9645 


A C OO A 

45829 


T> A XT1 A>l CA/f 

BAN 104504 


A 1 TAH 

21707 


COOA1 

j7o91 


/TO A 1 QCC 

briVLiUioDj 


OOTCQ 

33 /Oo 


077J2 


PQVI A^A71 
ro a 1Uj4Z1 


9646 


45830 


TO A XT 1 A/1 C AC 

BAN 104506 


A1 AAQ 

21708 


CAOAO 

57892 


T7>T7\ XO A 1 OCQ 

brivuoiojo 


OOTCA 

33 /oy 


077J3 


PQV1 A<A77 
ro I 1Uj4Z/ 


9647 


45831 


TO A XT 1 A vi CAT 

BAN 104507 


A 1 OAA 

21709 


ctoao 

57893 


TOT7X yfO A1 OAO 

br M201o/o 


OOTTA 

55/ /i) 


CAQC/I 

07yj4 


PQV1 AC/I7Q 
ro Y 1Uj4Z7 


9648 


45832 


T» a XT 1 A'CI A 

BAN 1045 10 


A 1 T1 A 

21710 


CTOA/I 

57894 


T7T7A ifO A1 OQ 1 

brM2Ulooi 


OOTT1 
55/11 


<oocc 
099jj 


PQV1 AC/llO 
ro Y IUj437 


9649 


45833 


T* AXT1A/JCOO 

BAN 104523 


A 1 T1 T 

21711 


CAOAC 

57895 


T?T7X COAT OOA 

EFM201887 


OOTTA 

33772 


CAACC 

09950 


"DC VI CiCAA C 

roY 1U544j 


9650 


45834 


TO 4 \T1 Ail Of 

BAN 104525 


O 1 O 1 o 

21712 


CAOAC 

57896 


nnii jto at ooo 

EFM201888 


OOTTO 

33773 


CAACT 

09957 


DOVl AC/1 C < 

FoY1u545j 


9651 


45835 


1*1 A\T1 Adf 

BAN 104528 


O 1 0 1 o 

21713 


COOAA 

57897 


T?T?h CO A1 OAO 

EFM201893 


O O TT/I 

33774 


CAACO 

09958 


DOV1 AC/1C*7 

rbYL0j4j7 


9652 


45836 


TO AXT1A/ICOC 

BAN104535 


21714 


CTOAO 

57898 


T7T7» CO At OAA 

EFM201897 


O O TTC 

33775 


09959 


DCV1 AC/I /CO 

roY 105402 


9653 


45837 


TO AXT1A/IC/4A 

BAN104549 


21715 


57899 


T^TOX CO A 1 AAA 

EFM201900 


33776 


CAACA 

69960 


TIOVT 1 ! AC/IO 1 

PSY 105481 


9654 


A COO O 

45838 


T"» A \T 1 A /I C CC 

BAN 1045 66 


21716 


CO AAA 

57900 


T?T7X >TO A 1 AAO 

EFM201908 


OOTOT 

33777 


CAACT 

09901 


roYlUj4oO 


Acc c 

9655 


A COOA 

45839 


TO A VT 1 Ayl COO 

BAN 1045 72 


21717 


CTAAl 

57901 


T?T?X CAA1 A1 1 

EFM20191 1 


O OTTO 

33778 


CAACA 

09902 


DOV1 

rbY lU54o / 


accc 

9656 


A CO A/\ 

45840 


O A XT 1 A /I CAO 

BAN 104592 


21718 


CAAAA 

57902 


EFM2019I3 


O OTTA 

33779 


09903 


novi ACCAA 

roYlOjjUz 


ACCT 

9657 


A CO A 1 

45841 


TO AXT1A/ICAC 

BAN 1045 95 


O 1 T1 A 

21719 


C AAAO 

57903 


T7T7X >TO A1A1 jI 

EFM201914 


O OTOA 

33780 


CAACyl 

09904 


novi ACCAO 

roY lUjjUy 


9658 


A CO A A 

45842 


TO A XT 1 A A CAO 

BAN 104603 


A 1 TO A 

21720 


57904 


T*?T?\ /TOA1 AT A 

brM201919 


O OTO 1 

33781 


CAACC 

09905 


novi ACCA 1 

roY IUjjzI 


9659 


45843 


TO A XT 1 A A C 1 O 

BAN104612 


21721 


CTAAC 

57905 


T?tO JTO At AO A 

EFM201924 


O O TOO 

33782 


CAACC 

09966 


novi ACCAO 

ro Y 105528 


ACCA 

9660 


A CO A A 

45844 


T» ATkTTA/ICT >l 

BAN104614 


O 1 TOO 

21722 


CO A AC 

57906 


CTO* COAT f\A 1 

EFM201941 


O O TOO 

33783 


CAACT 

69967 


Devi ncc/i c 
roY 105545 


9661 


45845 


BAN104616 


21723 


57907 


TOT^V ifO A 1 A A C 

EFM201945 


33784 


CAACO 

69968 


novi r\ccc£ 

PSY 105 55 6 


9662 


45846 


TO AVTIAilZn 

BAN104617 


21724 


57908 


TOT^Tk #0 AT nfC 

EFM201956 


33785 


CAACA 

69969 


npv"1 ACC CO 

PSY105558 


9663 


45847 


TO A VT1 AVI COO 

BAN 104627 


21725 


57909 


TOT^H if O A 1 AC 1 

EFM201961 


33786 


69970 


TjpVI ACCCO 

PSY 105 562 


9664 


45848 


TO A \I1 A/IC/4T 

B AN 1 04 64 1 


A 1 TO C 

21726 


57910 


T7T^X JfOAt ACO 

EFM201962 


O O TOT 

33787 


69971 


TtPVI AC C CT 

PSY 105567 


ACCC 

9665 


ACO Ai\ 

45849 


TO A XT 1 A A C A C 

BAN 104645 


O 1 TO O 

21727 


CTA1 1 

57911 


T?V*X JTOAT ACO 

EFM201963 


O O TOO 

33788 


CAATA 

69972 


PSY 105573 


accc 

9666 


A cocn 

45850 


TO AXT1 f\ACCC 

BAN104655 


O T TOO 

21728 


C A A 1 O 

57912 


TOT7X JTOAT AC/1 

EFM201964 


O O TO A 

33789 


CAATO 

69973 


tjOVI AC CO A 

PSY 105580 


acct 
9007 


ACOCt 

45851 


TO AXTTA/HTCA 

BAN 104559 


A T AAA 

21729 


CAA1 O 

57913 


r?TT\ CAA 1 ACC 

EFM201966 


O O TAA 

33790 


CAAT/I 

69974 


TJOV1 ACCOA 

PSY 105582 


ACCO 

9668 


A COCO 

45852 


TO A XT 1 A/1 CC 1 

BAN 104661 


A 1 AO A 

21730 


C7A1 A 

57914 


TOT*TV CAA1 AAC 

EFM201975 


33791 


CAATC 

69975 


TiC~\r 1 ACCOT 

PSY 105587 


ACCA 

9669 


A COCO 

45853 


TO A XT1 (\A /Coo 

BAN 104082 


O 1 AO 1 

21731 


C7A1 C 

57915 


T< I.'A >f T A 1 O OA 

EFM201980 


O O TAO 

33792 


CAATC 

69976 


ncvi ACCA1 

PSY 105 601 


9670 


45854 


RAN 104683 


21732 

C I I Jim 


57916 




JJ is J 


6QQ77 

U77 / / 


PQVlASfiO^ 

AO 1 lUJUUJ 


9671 


45855 


BAN104689 


21733 


57917 


EFM201984 


33794 


69978 


PSY 105642 


9672 


45856 


BAN104705 


21734 


57918 


EFM201990 


33795 


69979 


PSY105667 


9673 


45857 


BAN104708 


21735 


57919 


EFM201993 


33796 


69980 


PSY105678 


9674 


45858 


BAN104719 


21736 


57920 


EFM201996 


33797 


69981 


PSY105710 


9675 


45859 


BAN104770 


21737 


57921 


EFM202000 


33798 


69982 


PSY105711 



356 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




9676 


45860 


BAN104773 


9677 


45861 


BAN104776 


9678 


45862 


BAN104787 


9679 


45863 


BAN104797 


9680 


45864 


BAN104798 


9681 


45865 


BAN104809 


9682 


45866 


BAN104824 


9683 


45867 


BAN104835 


9684 


45868 


BAN104843 


9685 


45869 


BAN104847 


9686 


45870 


BAN104850 


9687 


45871 


BAN104855 


9688 


45872 


BAN104864 


9689 


45873 


BAN104869 


9690 


45874 


BAN104874 


9691 


45875 


BAN104875 


9692 


45876 


BAN104879 


9693 


45877 


BANI04882 


9694 


45878 


BAN104884 


9695 


45879 


BAN104895 


9696 


45880 


BAN104917 


9697 


45881 


BAN104921 


9698 


45882 


BAN104922 


9699 


45883 


BAN104923 


9700 


45884 


BAN104943 


9701 


45885 


BAN104944 


9702 


45886 


BAN104945 


9703 


45887 


BAN104960 


9704 


45888 


BAN104972 


9705 


45889 


BAN104975 


9706 


45890 


BAN104995 


9707 


45891 


BAN105001 


9708 


45892 


BAN105004 


9709 


45893 


BAN105005 


9710 


45894 


BAN105008 


9711 


45895 


BAN105024 


9712 


45896 


BAN105027 


9713 


45897 


BAN105036 


9714 


45898 


BAN105057 


9715 


45899 


BAN105078 


9716 


45900 


BAN105079 


9717 


45901 


BAN105083 


9718 


45902 


BAN105088 


9719 


45903 


BAN105100 


9720 


45904 


BAN105102 


9721 


45905 


BAN105110 


9722 


45906 


BAN105113 


9723 


45907 


BAN105118 


9724 


45908 


BANI05119 


9725 


45909 


BAN105122 


9726 


45910 


BAN105134 


9727 


45911 


BAN105137 


9728 


45912 


BAN105148 


9729 


45913 


BAN105155 


9730 


45914 


BAN105157 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21738 


57922 


EFM202030 


21739 


57923 


EFM202034 


21740 


57924 


EFM202037 


21741 


57925 


EFM202041 


21742 


57926 


EFM202042 


21743 


57927 


EFM202044 


21744 


57928 


EFM202049 


21745 


57929 


EFM202051 


21746 


57930 


EFM202052 


21747 


57931 


EFM202O55 


21748 


57932 


EFM202057 


21749 


57933 


EFM202058 


21750 


57934 


EFM202059 


21751 


57935 


EFM202069 


21752 


57936 


EFM202072 


21753 


57937 


EFM202075 


21754 


57938 


EFM202076 


21755 


57939 


EFM202078 


21756 


57940 


EFM202084 


21757 


57941 


EFM202090 


21758 


57942 


EFM202099 


21759 


57943 


EFM202104 


21760 


57944 


EFM202118 


21761 


57945 


EFM202131 


21762 


57946 


EFM202134 


21763 


57947 


EFM202150 


21764 


57948 


EFM202154 


21765 


57949 


EFM202157 


21766 


57950 


EFM202159 


21767 


57951 


EFM202173 


21768 


57952 


EFM202174 


21769 


57953 


EFM202176 


21770 


57954 


EFM202201 


21771 


57955 


EFM202205 


21772 


57956 


EFM202208 


21773 


57957 


EFM202214 


21774 


57958 


EFM202215 


21775 


57959 


EFM202223 


21776 


57960 


EFM202225 


21777 


57961 


EFM202229 


21778 


57962 


EFM202235 


21779 


57963 


EFM202242 


21780 


57964 


EFM202247 


21781 


57965 


EFM202258 


21782 


57966 


EFM202260 


21783 


57967 


EFM202262 


21784 


57968 


EFM202271 


21785 


57969 


EFM202278 


21786 


57970 


EFM202289 


21787 


57971 


EFM202291 


O 1 TOO 

21/00 


57972 


T7T7X /I A'l^A'* 

EFM202293 


21789 


57973 


EFM202294 


21790 


57974 


EFM202301 


21791 


57975 


EFM202322 


21792 


57976 


EFM202323 




357 





PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33799 


69983 


PSY105729 


33800 


69984 


PSY105734 


33801 


69985 


PSY105755 


33802 


69986 


PSY 105757 


33803 


69987 


PSY105770 


33804 


69988 


PSY105774 


33805 


69989 


PSY 105778 


33806 


69990 


PSY105780 


33807 


69991 


PSY105783 


33808 


69992 


PSY105785 


33809 


69993 


PSY105787 


33810 


69994 


PSY105816 


33811 


69995 


PSY105821 


33812 


69996 


PSY105833 


33813 


69997 


PSY 105880 


33814 


69998 


PSY105925 


33815 


69999 


PSY105970 


33816 


70000 


PSY1 05983 


33817 


70001 


PSY106018 


33818 


70002 


PSY106020 


33819 


70003 


PSY106056 


33820 


70004 


PSY106080 


33821 


70005 


PSY106085 


33822 


70006 


PSY106101 


33823 


70007 


PSY106154 


33824 


70008 


PSY106182 


33825 


70009 


PSY1 06207 


33826 


70010 


PSY106217 


33827 


70011 


PSY106253 


33828 


70012 


PSY1 06254 


33829 


70013 


PSY106273 


33830 


70014 


PSY106301 


33831 


70015 


PSY106346 


33832 


70016 


PSY106353 


33833 


70017 


PSY 106453 


33834 


70018 


PSY106472 


33835 


70019 


PSY106485 


33836 


70020 


PSY106503 


33837 


70021 


PSY106521 


33838 


70022 


PSY106524 


33839 


70023 


PSY1 06530 


33840 


70024 


PSY106535 


33841 


70025 


PSY1 06549 


33842 


70026 


PSY106552 


33843 


70027 


PS Yl 06594 


33844 


70028 


PSY 106607 


33845 


70029 


PSY106620 


33846 


70030 


PSY106622 


33847 


70031 


PSY106624 


1 1 O A O 

33848 


70032 


PSY 106628 


33849 


70033 


PSY1 06670 


33850 


70034 


PSY106678 


33851 


70035 


PSY106718 


33852 


70036 


PSY106730 


33853 


70037 


PSY106808 



WO 02/077183 
DNA Protein Gene LocusID 



SeqID 


SeqID 




9731 


45915 


BAN105171 


9732 


45916 


BAN105173 


9733 


45917 


BAN105174 


9734 


45918 


BAN105190 


9735 


45919 


BAN105196 


9736 


45920 


BAN105200 


9737 


45921 


BAN105201 


9738 


45922 


BAN105206 


9739 


45923 


BAN105219 


9740 


45924 


BAN105225 


9741 


45925 


BAN105227 


9742 


45926 


BAN105234 


9743 


45927 


BAN105237 


9744 


45928 


BAN105239 


9745 


45929 


BAN105241 


9746 


45930 


BAN105249 


9747 


45931 


BAN105252 


9748 


45932 


BAN105253 


9749 


45933 


BAN105255 


9750 


45934 


BAN105257 


9751 


45935 


BAN105261 


9752 


45936 


BAN105277 


9753 


45937 


BAN105284 


9754 


45938 


BAN105317 


9755 


45939 


BAN105329 


9756 


45940 


BAN105335 


9757 


45941 


BAN105349 


9758 


45942 


BAN105353 


9759 


45943 


BAN105354 


9760 


45944 


BAN105357 


9761 


45945 


BAN105377 


9762 


45946 


BAN105383 


9763 


45947 


BAN105387 


9764 


45948 


BAN105395 


9765 


45949 


BAN105396 


9766 


45950 


BAN105403 


9767 


45951 


BAN 105404 


9768 


45952 


BAN105415 


9769 


45953 


BAN105418 


9770 


45954 


BAN105419 


9771 


45955 


BAN105420 


9772 


45956 


BAN1 05429 


9773 


45957 


BAN105442 


9774 


45958 


BAN105443 


9775 


45959 


BAN105487 


9776 


45960 


BAN105490 


9777 


45961 


BAN105506 


9778 


45962 


BAN105510 


9779 


45963 


BAN105516 


9780 


45964 


BAN105520 


9781 


45965 


BAN105525 


9782 


45966 


BAN105533 


9783 


45967 


BAN105541 


9784 


45968 


BAN105544 


9785 


45969 


BAN1 05551 



DNA 


Protein 


Gene LocusID 


SeqID 
* 


SeqID 




21793 


57977 


EFM202324 


21794 


57978 


EFM202328 


21795 


57979 


EFM202335 


21796 


57980 


EFM202341 


21797 


57981 


r*r*\ X A MOJO 

EFM202343 


21798 


57982 


EFM202344 


21799 


57983 


EFM202362 


21800 


57984 


EFM202376 


21801 


57985 


EFM202382 


21802 


57986 


EFM202384 


21803 


57987 


EFM202389 


21804 


57988 


EFM202390 


21805 


57989 


EFM202393 


21806 


57990 


EFM202396 


21807 


57991 


mr+ i r> wry /\ *\ ^ f\ *m 

EFM202397 


21808 


57992 


EFM202398 


21809 


57993 


EFM202400 


21810 


57994 


EFM202409 


21811 


57995 


EFM202414 


21812 


57996 


EFM202426 


21813 


57997 


EFM202427 


21814 


57998 


EFM202433 


21815 


57999 


EFM202440 


21816 


58000 


EFM202444 


21817 


58001 


EFM202446 


21818 


58002 


EFM202451 


21819 


58003 


EFM202454 


21820 


58004 


EFM202456 


21821 


58005 


EFM202462 


21822 


58006 


EFM202467 


21823 


58007 


EFM202471 


21824 


58008 


EFM202473 


21825 


58009 


EFM202475 


21826 


58010 


EFM202480 


21827 


58011 


EFM202483 


21828 


58012 


EFM202484 


21829 


58013 


EFM202514 


21830 


58014 


EFM202519 


21831 


58015 


EFM202534 


21832 


58016 


EFM202536 


21833 


58017 


EFM202538 


21834 


58018 


EFM202542 


21835 


58019 


EFM202549 


21836 


58020 


EFM202552 


21837 


58021 


EFM202554 


21838 


58022 


EFM202558 


21839 


58023 


EFM202567 


21840 


58024 


EFM202569 


21841 


58025 


EFM202571 


O 1 Q/10 

21o42 


38026 


l if A AO 




con*>7 
JOUZ / 




21844 


58028 


EFM202575 


21845 


58029 


EFM202587 


21846 


58030 


EFM202588 


21847 


58031 


EFM202592 




358 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




33854 


70038 


roYlUOol 1 


33855 




DCV1 A<C1 A 
roY iU0ol4 


33856 


/UU4U 


DCV1 A<C5*7 


33857 


/U041 


DCV1 A£ff£1 


33858 


/UU42 ■ 


ro I 1U0500 


01 OCA 

33859 


/UU43 


DOV1 A<OOA 


33860 


7U044 


DCV1 A/CGAA 


33861 


70045 


DOV 1 A/TA 1 A 

PoYI06919 


33862 


70046 


roY 106920 


33863 


"7AA A 'I 

70047 


roY 106953 


33864 


70048 


novi A/CAC A 


33865 


1f\f\A A 

70049 


nOV1 A£AO 1 

PSY 106991 


J 3 500 


7U050 


novi ATAAO 

roYlU/UUz 


33867 


70051 


roY 10701 J 


11 O/CO 

33868 


/U052 


roY10/U45 


33869 


70053 


PSY 107047 


33870 


70054 


PSY 107055 


33871 


70055 


PSY 10705 8 


33872 


70056 


PSY 107059 


33873 


70057 


PSY107065 


33874 


70058 


PSY107072 


33875 


70059 


nn\7 1 AiAnA 

PSY 107079 


33876 


TAAZ"A 

70060 


PSY 107 080 


33877 


70061 


T10X7 1 A*7 t 1 /I 

PSY 107 134 


33878 


70062 


PSY107158 


33879 


70063 


TJPV1 ATI £ £ 

PSY107166 


33880 


70064 


PSY 1 0723 1 


33881 


70065 


nniri ahi 1 i 

PSY 1073 11 


33882 


70066 


PSY107333 


o o r» ft o 

33883 


70067 


PSY107337 


33884 


70068 


TiATZI ATI n 

PSY 107373 


33885 


70069 


TiO^T'l A^AAO 

PSY107398 


33886 


70070 


T» (IT T 1 A ^7 ilAI 

PSY 107421 


33887 


70071 


PSY 10743 8 


33888 


70072 


PSY 107471 


33889 


70073 


PSY 107474 


o o o a a 

33890 


70074 


nmri A*1 vlOA 

PSY 107482 


33891 


70075 


PSY107484 


33892 


70076 


PSY107494 


33893 


70077 


PSY 107523 


33894 


70078 


PSY 107524 


33895 


70079 


PSY 107526 


33896 


TAAOA 

70080 


PSY 107592 


33897 


70081 


PSY 107623 


33898 


70082 


PSY 107655 


o t o a a 

33899 


70083 


PSY 107658 


33900 


70084 


PS Yl 07666 


3390 1 


70085 


PSY 107681 


aaa 
33902 


70086 


PSY107686 


*> r\ A*» 

33903 


70087 


PSY107712 


33904 


70088 


PSY107733 


33905 


70089 


PSY107786 


33906 


70090 


PSY107807 


33907 


70091 


PSY107850 


33908 


70092 


PSY107890 



WO 02/077183 
DNA Protein Gene LocusID 



SeqID 


SeqID 




9786 


459/0 


T> A XT1 A^ ^Q*l 

BAInIUjjoJ 


0*7 on 

9/87 


43971 


n AXT1 ACCQ1 

BAN1U5j91 


9788 


45972 


BAN1(Jjj94 


atoa 

9789 


45973 


BAN105601 


9790 


45974 


BAN 105602 


9791 


45975 


« i\T1 Af/IO 

BAN105613 


9792 


45976 


BAN105614 


9793 


45977 


BAN105621 


9794 


45978 


BAN105638 


9795 


45979 


BAN105647 


9796 


45980 


BAN105656 


9797 


45981 


T"k A \T1 f\C f~tCi 

BAN105678 


9798 


45982 


BAN105693 


9799 


45983 


BAN105697 


9800 


45984 


BAN105708 


9801 


45985 


BAN105723 


9802 


45986 


BAN105732 


9803 


45987 


BAN105734 


9804 


45988 


BAN105739 


9805 


45989 


BAN105743 


9806 


45990 


BAN 105748 


9807 


45991 


BAN105755 


9808 


45992 


BAN105757 


9809 


45993 


BAN105758 


9810 


45994 


BAN 105760 


9811 


45995 


BAN105768 


9812 


45996 


BAN105770 


9813 


45997 


BAN105775 


9814 


45998 


BAN105778 


9815 


45999 


BAN105779 


9816 


46000 


BAN105784 


9817 


46001 


BAN105787 


9818 


46002 


t** a \ r 4 ^\ fAme> r\ 

BAN105788 


9819 


46003 


BAN 105794 


9820 


46004 


BAN 105795 


9821 


46005 


BAN105811 


9822 


46006 


BAN105813 


9823 


46007 


BAN 105 843 


9824 


46008 


BAN105856 


9825 


46009 


BAN105857 


9826 


46010 


BAN105862 


9827 


46011 


BAN105878 


9828 


46012 


BAN105883 


9829 


46013 


BAN105885 


9830 


46014 


BAN105886 


9831 


46015 


BAN105904 


9832 


46016 


BAN105909 


9833 


46017 


BAN105931 


9834 


46018 


BAN 105947 


9835 


46019 


BAN 105948 


9836 


46020 


BAN105953 


9837 


46021 


BAN105954 


9838 


46022 


BAN105960 


9839 


46023 


BAN 105967 


9840 


46024 


BAN105978 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




21848 


58032 


EFM202599 


21849 


58033 


EFM202602 


21850 


58034 


1 %<r*% rr\ A A /" A A 

EFM202604 


21851 


58035 


EFM202614 


21852 


58036 


mil m r\ f\ A f i C 

EFM202615 


21853 


58037 


EFM202619 


21854 


58038 


EFM202621 


21855 


58039 


EFM202622 


21856 


58040 


EFM202624 


21857 


58041 


EFM202626 


21858 


58042 


EFM202627 


21859 


58043 


EFM202632 


21860 


58044 


EFM202633 


21861 


58045 


EFM202637 


21862 


58046 


EFM202638 


21863 


58047 


EFM202652 


21864 


58048 


EFM202675 


21865 


58049 


HIN100001 


21866 


58050 


H1N100003 


21867 


58051 


HIN100008 


21868 


58052 


HIN100011 


21869 


58053 


H1N100012 


21870 


58054 


HIN100014 


21871 


58055 


HIN100021 


21872 


58056 


HIN100022 


21873 


58057 


HIN100025 


21874 


58058 


HIN 100032 


21875 


58059 


HIN100035 


21876 


58060 


HIN100036 


21877 


58061 


HIN 100052 


21878 


58062 


HIN100053 


21879 


58063 


HIN100059 


21880 


58064 


HIN100061 


21881 


58065 


HIN 100062 


21882 


58066 


HIN100063 


21883 


58067 


H1N100065 


21884 


58068 


H1N100066 


21885 


58069 


HIN100070 


21886 


58070 


H1N100077 


21887 


58071 


HIN100085 


21888 


58072 


HIN100086 


21889 


58073 


HIN1 00087 


21890 


58074 


HIN100088 


21891 


58075 


HIN 100089 


21892 


58076 


HIN100092 


21893 


58077 


HIN100103 


21894 


58078 


HIN100105 


21895 


58079 


HIN100109 


21896 


58080 


HIN100119 


21897 


58081 


HIN100123 . 


21898 


58082 


H1N100127 


21899 


58083 


HIN100128 


21900 


58084 


H1N100129 


21901 


58085 


H1N100133 


21902 


58086 


HIN100134 



359 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




11AAA 

33909 


/uu93 . 


roi IvfyZo 


33910 


/UU94 


roY lU/yM 


33911 


7AAQC 

/U09j 


DOV1 A*70X1 

rox 10/901 


33912 


HAAAiJ 

/UU9o 


T)CV1 A/7QG< 

roi 10/9^0 


33913 


70097 


roi lu/yyy 


33914 


*7AAAO 

70098 


DCV1 AOA1 0 

PSYIO0OI2 


33915 


TAAAA 

70099 


tipvi aoai 1 
PSY108013 


*>*> A1 £ 

33916 


*7A1 AA 

70 1 00 


ncv 1 AOAI A 

PSY1O8019 


33917 


*7A1 A1 

70101 


l^OV 1 AO AA 1 

PSY 108021 


A1 O 

33918 


f-lf\ 1 a a 

70102 


PSY1U8023 


33919 


70103 


PSY 108044 


33920 


*7A1 f\A 

70104 


npvi AO AiC 1 

PSY 108061 


33921 


A?Al AC 

70105 


T\p\7 1 f\Of\£ A 

PSY 108064 


0*J AAA 

33922 


70106 


PSY 108075 


33923 


70107 


AOV1 AOATA 

PSY 108079 


33924 


70108 


PSY108092 


33925 


70109 


nntri AOAA^ 

PSY108097 


33926 


70110 


PSY 108098 


33927 


70111 


PSY108115 


1 a aoo 

33928 


7A1 t A 

70112 


T\0"\n AO 1 O A 

PSY 108 132 


"J O A1A 

33929 


70113 


novtAoi A£ 

PSY 108 146 


•> A Ann 

33930 


70114 


T*ri"\7' 1 A0 1 f A 

PSY108150 


33931 


70115 


ncvi AO 1 C A 

PSY108154 


33932 


«Al 1 

70116 


PSY 108 183 


33933 


701 17 


T>A^7'1 AOAIO 

PSY108238 


33934 


70118 


PSY1 08243 


33935 


70119 


PSY1 08250 


33936 


70120 


PSY 108276 


33937 


70121 


PSY 108279 


33938 


70122 


PSY108282 


33939 


70123 


PSY108284 


33940 


70124 


PSY 108294 


33941 


70125 


Tifixn Aon 1 

PSY108313 


33942 


70126 


PSY108357 


33943 


70127 


PSY108358 


33944 


70128 


PSY108373 


33945 


70129 


PSY108380 


33946 


70130 


PSY108387 


33947 


70131 


PSY108388 


33948 


70132 


PSY 1 08390 


33949 


70133 


Tinin aa jaa 

PSY108408 


33950 


70134 


PSY108481 


O TAf t 

33951 


70135 


T"» fix 7" 1 AO jIAI 

PSY1 08491 


33952 


TA 11/ 

70136 


t-j a-\ r i Ao cah 

PSY108507 


33953 


70137 


nnv f i AA ^ * A 

PSY 1085 10 


33954 


70138 


t*at,ti Art^^*» 

PSY108533 


33955 


70139 


PSY108566 


33956 


70140 


PSY 108622 


33957 


70141 


PSY 108633 


33958 


70142 


PSY 1 0866 1 


33959 


70143 


PSY108736 


33960 


70144 


PSY108744 


33961 


70145 


PSY108753 


33962 


70146 


PSY108754 


33963 


70147 


PSY108757 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




9841 


46025 


BAN105979 


O 1 AAl 

21903 


58087 


TTTXT 1 A A i OA 
X1HN1Q0139 


ooQAA 


701 Aft 


TO I 1UO III 


9842 


46026 


T-» *\T1 AfAOft 

BAN 105988 


O 1 OA A 

21904 


58088 


TTTXT 1 A A 1 A C 

rilLN 100145 


jjyoD 


7ft1 AO 


to I 1UO / OO 


9843 


46027 


BAN105989 


A 1 A A AT 

21905 


58089 


TTTXT 1 A A 1 A "7 

xliiN 100147 


OO A/C/C 

33900 


7ft1 5A 


TO I lUo too 


9844 


46028 


BAN 1 06003 


A 1 A A / 

21906 


58090 


TTTX.T 1 A A 1 A O 

HIN 100148 


OO A/C7 

33967 


7/11 n1 


to i LUo fy\J 


9845 


46029 


T"» 1 VT1 A //\ 1 A 

BAN106013 


21907 


58091 


TTTXT 1 AA1 Aft 

HIN 100149 


33968 




PQV1 ARR7A 
to 1 iUOOZU 


9846 


46030 


i >ti ArAi a 

BAN106019 


21908 


58092 


TTTXT 1 AA1 CA 

HIN100150 


OO ACA 

33969 


/U153 


PQV1ASR7n 
to I lUooZD 


9847 


46031 


T^i 1\T1 A/AAA 

BAN106020 


21909 


58093 


TTTXT 1 AAt C A 

HIN100154 


O O AAA 

33970 


/U1D4 


to I 10oo*fo 


9848 


46032 


BAN106021 


21910 


AT O AA A 

58094 


TTTXT 1 AA1 C C 

HIN100165 


0 0 00 1 
33971 


701jj 


DCVtACQlO 

to i iuoo/y 


9849 


46033 


TX i XT1 A/ A ./I A 

BAN 106044 


A 1 A 1 4 

21911 


aTOAAC 

58095 


TTTXT 1 AA1 

HLN10017O 


OO A<70 

33972 


/UIjO 


to i IKJoy //. 


9850 


46034 


BAN 1 06066 


21912 


CO AA/T 

58096 


TTTXT 1 AA1 *TA 

HIN100179 


OO A*TO 

33973 


*7A1 <7 

/U1j / 


PCV1 ACQ77 

ro i i\)oy 1 / 


9851 


46035 


TX AVTIA/A^O 

BAN106068 


A1A1 A 

21913 


58097 


TTTXT 1 AA1 OO 

HIN100182 


33974 


/U1jc$ 


PCV1 A0O79 

roi lUo? /o 


9852 


46036 


BAN 106076 


A1A1 A 

21914 


co Ano 

58098 


TJTXT1 AA1 Q< 
HlNlOOlOO 


ooqtc 

33y /j 




PQVI AQril 7 

to i luyuiz 


9853 


46037 


BAN106081 


21915 


CO AAA 

58099 


TTTXT 1 AA1 OH 

HDNlOOloo 


33970 


TAl /CA 
/UlOU 


DQV1 flOA^O 

ro Y luyioz 


9854 


46038 


T% A\Tt A^AAI 

BAN 106091 


21916 


58100 


TTTXT T AAT A1 

HIN100191 


O O AAA 

33977 


TA1 <1 


roi lUyu/4 


9855 


46039 


TX A \1 1 A/AA A 

BAN 106094 


21917 


CO 1 A 1 

58101 


TTTXT1 AA1AA 

HIN100192 


OO A*70 

33978 


701 oz 


roYlUyOoD 


9856 


46040 


TX A\11A/1 AA 

BAN106100 


21918 


58102 


T TTXT T AA1 A1 

HIN100193 


O O A*7A 

33979 


70163 


nfjvi AA1 n 

roYlOyiZz 


9857 


46041 


T> i\T1 A/'l Al 

BAN106101 


21919 


58103 


T TTXT 1 A A 1 A A 

HIN100194 


OO AOA 

33980 


70164 


DOV1 AA1 0)>< 

FoY 109124 


9858 


46042 


BAN106118 


21920 


58104 


T TTX T 1 A A 1 A / 

HIN100196 


OO AO 1 

33981 


A A I /C 

70165 


nOVI AAT O^C 

roY 109125 


9859 


46043 


BAN106129 


21921 


58105 


HIN 100201 


33982 


aAI 

70166 


T>0"\.7*1 A A 1 O 1 

PSY1 09131 


9860 


46044 


BAN106136 


21922 


58106 


X TTX T 1 A AA AA 

HIN1 00202 


00 not 

33983 


A A 1 /A> 

70167 


O ATT1A1 O ^"O 

SAU101362 


9861 


46045 


TX A\T1 A^l At 

BAN106141 


21923 


CO T AT 

58107 


T TTXT 1 A AO 1 O 

HIN1 00213 


O O AO A 

33984 


AA1 /O 

70168 


0 ATT1 A1 TOO 

oAU 101783 


9862 


46046 


t-» i\T1 A/1 AC 

BAN106145 


21924 


CO 1 AO 

58108 


TTTXT 1 A AO 1 O 

HIN100217 


OO AOC 

33985 


AA 1 /A 

70169 


C AT TI AIOI A 

oAU103ylO 


9863 


46047 


T> AXT1 A/1 A1 

BAN106147 


21925 


CO 1 AA 

58109 


TTTXT 1 AAOOA 

HIN 100220 


AAAA/ 

33986 


1 A1 TA 

70170 


C A T T1 A1QT/1 

SAU 103974 


9864 


46048 


YX A \ T1 A/1 AO 

BAN 106 148 


21926 


58110 


T TTX T 1 A AO A A 

HIN 100222 


O O AOA 

33987 


A A 1 71 

70171 


OAT TO AAOO 1 

S AU20083 1 


9865 


46049 


BAN106149 


21927 


58111 


T TTX T 1 AAOOO 

HIN 100223 


OO AOO 

33988 


A A 1 T A 

70172 


OAT TO AOA /TO 

SAU202063 


9866 


46050 


T"» 1 \ T1 A / 1 /"A 

BAN106152 


21928 


58112 


TTTXT 1 AAAAA 

HIN100233 


AAA/)A 

33989 


70173 


O A T T*> AAA Ci / 

SAU300286 


9867 


46051 


BAN106158 


21929 


58113 


T TTX T 1 A AAA A 

HIN100234 


O O AAA 

33990 


70174 


O A T TO AAO A O 

SAU300348 


9868 


46052 


A "V T -1 A/1 / A 

BAN106164 


21930 


58114 


T TTX T 1 AAA A / 

HIN100236 


33991 


70175 


O ATTOAAOTA 

SAU300377 


9869. 


46053 


TA A \ T1 A/1 / A 

BAN106168 


21931 


58115 


TTTXT1 AAAAA 

HIN100237 


33992 


70176 


0 ATTOAIA/0 
SAU301268 


9870 


46054 


TX A \ T1 A/1 O A 

BAN106184 


21932 


58116 


TTTXT1 AAA A / 

HIN 100246 


O O AAO 

33993 


70177 


O A T TO A 1 A A / 

SAU301276 


9871 


46055 


T"» A \ T1 A/1 A A 

BAN106190 


21933 


58117 


TTTXT1 AAAT1 

HIN 100251 


33994 


70178 


0 attoaiooo 
SAU301338 


9872 


46056 


T» A XT 1 A / 1 A 1 

BAN10619I 


21934 


58118 


T TTXT 1 AAA C O 

HIN 100253 


OO AAC 

33995 


flAI AA 

70179 


OAT TO A 1 A O O 

SAU301432 


AOO^O 

9873 


A CACO 

46057 


T-» A\T1 A/AAjl 

BAN 106204 


o 1 AO at 

21935 


58119 


T TTXT 1 A AO C A 

HIN 100254 


O O A AZT 

33996 


A A 4 OA 

70180 


O ATTOA1 jIOO 

SAU301433 


9874 


46058 


BAN 106207 


21936 


58120 


T TTX T 1 A AO AT C 

HIN100255 


33997 


AA 1 ft 1 

70181 


OAT TO AO AAO 

SAU302002 


9875 


A CAC A 

46059 


TO A\T1 A^AO 

BAN1062O8 


A 1 A0 1 

21937 


58121 


T TTXT 1 AAA / 1 

HIN 1 0026 1 


O O AAO 

33998 


A A 1 OO 

70182 


OAT TO AA/1 O 

SAU302613 


9876 


46060 


TX A VT1 A/AAA 

BAN106209 


21938 


58122 


TTTXT1 AAA / A 

HIN100264 


O O AAA 

33999 


70183 


O A T n A A / A / 

SAU302626 


9877 


46061 


T~» A \ T1 A /A 1 A 

BAN106218 


21939 


58123 


T TTX T 1 A A AT A 

HIN 100274 


34000 


701 84 


A A TT^AA/A<*> 

SAU302683 


9878 


46062 


T"» A V T 1 A / A A O 

BAN 1 06223 


21940 


58124 


T TTX T 1 AAAIr 

HIN 100275 


34001 


70185 


AAT TO AAAAA 

SAU302807 


9879 


46063 


T"k A V T 1 A /A A / 

BAN 1 06226 


21941 


58125 


w TTX T 1 AAA**/ 

HIN 1 00276 


34002 


70186 


AAT TO A A A 1 / 

SAU302816 


9880 


46064 


TX A \ T1 A / A A A 

BAN 106232 


21942 


58126 


T TTX T 1 A A AT A 

HIN 1 00277 


34003 


70187 


O A T TO AOO e i 

SAU302851 


9881 


46065 


t-\ A*VT1A/AA£* 

BAN 10623 5 


21943 


58127 


TTTXT1 AAOTO 

H1N100278 


34004 


70188 


A » T TO A A OTO 

SAU302873 


9882 


46066 


BAN106237 


21944 


58128 


TTTVT1 AAAOA 

HIN100280 


34005 


70189 


A ATTOAAAAj* 

SAU302874 


9883 


46067 


j — \ AXT1A/A.41 

BAN106241 


21945 


58129 


TTTXT1 AAA fl 1 

HIN 100281 


34006 


70190 


A A TTAA1 /A vl 

SAU401674 


9884 


46068 


T"» A \ T1 A /A A fl 

BAN106248 


21946 


58130 


TTTXTl AAOO"T 

HIN 10028 7 


34007 


70191 


A A T T A A 1 AAA 

SAU401722 


9885 


46069 


BAN106254 


21947 


58131 


HIN 10028 8 


34008 


70192 


A A T T A AA AA >A 

SAU402924 


9886 


46070 


BAN 106269 


21948 


58132 


HIN 100289 


34009 


70193 


SAU500005 


9887 


46071 


T"» A\H A/A1A 

BAN 106274 


21949 


58133 


TTTXtl AAAAl 

HIN 100291 


34010 


70194 


AAT TZ AAA ^ A 

SAU500044 


9888 


46072 


BAN 106284 


21950 


58134 


TVT1T4 A AA Ar 

HIN 100295 


34011 


70195 


SAU500516 


9889 


46073 


T"» i % T1 A /A A / 

BAN 106286 


21951 


58135 


HIN 100302 


34012 


70196 


SAU50H15 


yoy\j 


4UU /*♦ 


Q AVT1 

JO/xTN 1UOZ-7H 




00 1 JO 


t-ttmi nmAA 

XliiN 1UUJUH 




7fi1 07 


Q AT T'nAI A/?A 
oAU JU140U 


9891 


46075 


BAN106298 


21953 


58137 


HIN100307 


34014 


70198 


SAU501627 


9892 


46076 


BAN106302 


21954 


58138 


HIN100317 


34015 


70199 


SAU502067 


9893 


46077 


BAN106306 


21955 


58139 


HIN100318 


34016 


70200 


SAU502622 


9894 


46078 


BAN106315 


21956 


58140 


HIN100319 


34017 


70201 


SAU502668 


9895 


46079 


BAN106323 


21957 


58141 


H1N100331 


34018 


70202 


SAU502782 



360 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




0RQ6 
yoyo 


46080 

*TVVOV 


R AU1 06551 
Aj/\IN lUOOJl 


21058 

X 17J0 


58142 


HIN1 00338 

1 1 1 1 X V V J J v 


34019 


70203 


SAU502913 


08Q7 
yoy i 


46081 


RAW 106^61 

XJ/VTN lUOJOl 


91050 


58143 


HIN 100541 

11 11 X VV J» 1 


34020 


70204 


SAU504261 


08Q8 
yoyo 


46082 


15 AMI 06564 


91060 

X 17VV 


58144 


HIN 100546 

X XXX ^4 lUUJTW 


34021 


70205 


SAU504318 


08 00 
yoyy 


46085 

*tvvO J 


RAMI 06567 
xj/\xi 1 VO JO / 


71061 

Z 1 Tvi 


58145 

JO It J 


HIN 100547 

XXXX^I 1 VVJ*T / 


34022 


70206 


SAU504414 


oooo 


46084 


15 AMI 06568 


7106? 

Zl 70X 


58146 

JO 1HU 


HIN 100548 


34023 


70207 


SAU600734 


0001 
yy\j i 


4608 5 

*rvVO J 


RAN106571 


71065 

X 1 7VJ 


58147 

JO l*t / 


HIN100356 

11X11 X VVJJV 


34024 


70208 


SAU602660 


ooo? 


46086 


"RAM 106575 

XJ/\Xl iVJUJ / J 


71064 


58148 

JO ito 


HIN 1005 5 8 

XX 1X1 X WJ JV 


34025 


70209 


SAU603307 


0005 


46087 

*tVVO / 


RAN106576 

XJivll 1WJ /V 


21965 


58149 

JO X"T7 


HIN100372 

1111 1 IVVa/ 1 


34026 


70210 


SAU702154 


0004 


46088 


BAN 106585 

urvii 1 VV JOJ 


21966 

X X7VV 


58150 

JO X J V 


HIN 100373 

llUi 1 W J / — I 


34027 


70211 


SAU800009 


000 5 
77vj 


46080 

*TUV07 


BAN 106506 

XJ.TW1 1 UUJ7U 


21967 

6 17 V / 


58151 


HIN100377 

11111 luvj / / 


34028 


70212 


SAU800039 


0906 

77UU 


46000 
*tvv7U 


BAN106411 


21068 


58152 

JO 1 «f* 


HIN 100379 

111X1 1 VV J » «^ 


34029 


70213 


SAU800073 


0007 

77v / 


46001 

*TVV7 1 


BAN 106428 


71060 

£ X7V7 


58155 

JO 1 J J 


HIN 100380 

X1XX1 XVVJUV 


34030 


70214 


SAU800097 

kj?x a v./ w v v vy / 


0008 

77UO 


46007 


BAN1 06452 


21070 

X 1 7 /v 


58154 

JO 1 J*T 


HIN100381 

X XXXI X UUJO X 


34031 


70215 


SAU800099 


0000 
77V7 


46005 


RAN106456 


71071 


58155 

JO 1 J J 


HIN 100582 

X XXXI X WJOX 


34032 


70216 


SAU800100 


0Q10 

77l V 


46004 

*tvv7*t 


BAN 106450 


7107? 

X 17 /X 


581 56 

JO 1 Ju 


HIN 100585 

IX 1X1 XVVJO J 


34053 


70217 


SAU800104 

JlXV U VV 1 V*T 


QQ1 1 

77 1 i 


460Q5 

*tOV7J 


RAN1 06461 
13 Ail 1 UOHU 1 


71071 

X 17 / J 


581 57 

JO 1 J / 


HIN 100584 

XXXI 1 1 uuJ 0*T 


54054 

J'TVJt 


70218 

/ VX 1 o 


SAU800107 


001? 
yy i£> 


46006 

*TVV7v 


BAN 106466 


91074 

Z X7 # *t 


58158 

JO 1 JO 


HIN 100586 

XXIX 1 XWJOV 


34035 


70219 


SAU800108 

unu w v i w 


oon 


46007 

*tvV7 / 


BAN 106468 


21075 

Z 17 / J 


58159 

JO X J7 


HIN 100589 

X1XX1 X VVJ07 


34036 


70220 


SAU800119 


0014 

77 1*T 


46008 


BAN 106478 

XJ.TVX1 X Vv*t / o 


21076 


58160 

JO X w 


HIN 100395 

XXXXl 1VVJ7J 


34037 


70221 


SAU800132 


0015 

77 1 J 


46000 


BAN 106404 

D/Vli I vv*T7*T 


21077 

X J7 / / 


58161 

JOX VI 


HIN 100397 

XX1X1 X WJ7 / 


34038 

-/TV JO 


70222 


SAU800159 


0016 

77 IV 


46100 


BAN 106407 

XJ./vll X VV/*T7 / 


21978 


58162 


HIN 100399 

X XXX 1 X VVJ77 


34039 


70223 


SAU800167 


0017 

77 1 / 


46101 

*tV/ 1 vl 


BAN 106500 

XJ/Vll X UUJvu 


71070 

X 17 / 7 


58165 

JOX UJ 


HTN1 00400 

1X1X1 X UU*TU7 


34040 

J*TV*tV 


70224- 

/ VXX*T 


SAl 1800178 

JAUOUul / V 


001 8 

77 1 O 


46102 


BAN106505 

XJ>/Yli IUOjUJ 


21080 


58164 

JOl V*T 


H1N1 00410 

XXXXl 1 vv*txv 


54041 

J*TV*t X 


70225 

/ VXXJ 


SAU800197 

JAUOW17 / 


0Q1Q 

7717 


46105 

HUlvJ 


RAMI 06514 

XJx\xi 1UOJ IH 


71081 

X 1701 


58165 


RTN 100470 
xxXXi IvvHxU 


5404? 

J*TV*tX 


70776 

/ VXXV/ 


CATT800207 

uAU O vvX v / 


0070 
77^U 


46104 


RAMI 06557 
Jj/\li 1 vUJJ / 


71089 

Z170X 


581 66 
JOl oo 


WIN 100471 

XX 111 1 V V*tX 1 


54045 


70? ?7 
/ vzz / 


^A1T800?1? 

i>/A U O VVX 1 X 


0021 

77£i 1 


461 OS 

*rV IV J 


BAN 106540 


71085 

Z 170J 


58167 

J O 1 V / 


HIN 100499 

XX 1X1 X V VS*rXX 


54044 


70228 
/ vxxo 


CATT800214 


007? 

77^^ 


46106 


RAN 106546 

Jj/"YxX 1wJ*tU 


71084 


58168 

JO 1 vo 


HTM 10049 5 

XXXXl 1 vv*tX J 


54045 
j*tvHj 


70790 

/ vZZ7 


^Al T800777 


9923 


46107 


BAN 106548 


21085 


58160 

JOL V7 


HTN 100424 

X XXI 1 X W*TX*t 


34046 

J*tV*tV 


70230 

/ VX J V 


SAU 800242 

Oxv VJ O WX*tX 


9924 


46108 


BAN1 06549 


21986 

X 170U 


58170 

JO 1 /V 


HIN 100426 

XXXXl X V vtx V 


34047 

J*TV*t / 


70231 

/ VX J 1 


SAU800243 


9925 


46109 

"TV 1 V7 


BAN 106551 


21987 

X17U / 


58171 

JOl / X 


HIN 100427 

1X1X1 1 w*tx / 


34048 


70232 

/ VXJX 


SAl J 8 00247 


0926 


46110 

"TV 1 IV/ 


RAN 106562 


21988 

X 1700 


58172 

JO X / X 


HIN 100428 

XXXXl X VVtXO 


54040 


70233 

/ vZ J J 


Q AT 1800269 


9927 


461 1 1 

*TVX X 1 


BAN 106565 


21080 

X 1707 


58175 

JO 1 / J 


HTN1 00452 

XXXXl X VV*tJX 


34050 

J*tV Jv 


70754 

/ VXJt 


^ AT 1800548 


9928 


461 12 


RAN 106567 


21000 

X X77V 


58174 

JO X f *T 


HIN 100454 

XXXXl X vv*tJ*» 


34051 

J*rV/ J X 


70755 

/ VZJ J 


cat T800565 

OrtU O vv J U J 


9929 


461 13 


BAN 106575 


21001 

X 177 1 


58175 

JO l / J 


HIN 100455 

XXXXl lUUtJJ 


54052 

J*tV/JX 


70256 

/ vZ JU 


cat T800574 


0010 


461 14 

*fVl i*T 


BAN 106585 

Dr\iy I vv JO J 


9100? 

Z 177Z 


58176 

JOl f\J 


HIN 100456 

XXXXl 1 Ul/HJO 


54055 

J*TVJ J 


70757 

/VXJ / 


CATT800401 


0051 

77 J 1 


461 1 5 

tVJl 1 J 


BAN 10650? 


91005 

Z 1 777 


58177 

JOl / / 


HIN 100440 

XXXXl lUU*rTU 


54054 


70758 
/vxjO 


CATT800475 

Ox\U O vvHx J 


9932 


461 16 

^V 1 1U 


RAMI 06504 

XJ/\ll X V/UJ7H 


91004 

X 177T 


58178 
JOl / o 


HTN 100449 
niii i u v*t*tx 


54055 


70? 50 

/OXj7 


CATT800475 

OvvHx J 


9933 


461 17 


BAN 106606 

X_>.r\Xl X uuuuu 


91005 

X 1 77 J 


58170 

JO 1/7 


HTM1 00446 

XX XXI 1 UUTtU 


54056 
j**vJv 


70740 


CATT800476 

uAU O v V*tX O 


9934 


46118 

~V llO 


RANI 066 11 

U/Vl 1 ! X WV X 1 


21006 

XX77U 


58180 

JO xov 


HTN 100447 

XXXXl 1 wi*t / 


54057 

J*TV J / 


70741 

/ vx*tl 


.CATT800477 

OAU Ovv*rX / 


9935 


46119 

~v 1 X 7 


BAN 10661 2 


21997 

X X77 / 


58181 

JOXOX 


HIN 100448 

XXXI l x vvt*to 


54058 


7074? 


CATT800478 


9936 


46120 


BAN 106622 


21998 

X 1770 


58182 

JO xox 


HTN 100461 

X XXX 1 X V V*TV X 


54050 


70245 


c at J8 00420 

OAU O vv*tX7 


9937 


46121 


BAN 106620 

X7.^V11 lVvU67 


21000 

Z X777 


58185 

JO 1 O J 


HTN 100469 

XXXXl X V V*tVJX 


54060 

J*TVOV 


70744 


CAT 1800455 


0058 


46179 

TV 1 ijZ. 


RAN 106664 


77000 

XXVVV 


581 514 

JO 10*+ 


WIN 100465 

XXXil 1 vvHVJj 


54061 


70745 
/vxHj 


CATT800450 
o/\U O vv*t J v 


0950 

7 7J7 


46175 

■TV 1 £J 


RAN 106675 

D/YL i X v VV / J 


79001 

ZZVVX 


58185 

JOIOJ 


WIN 100464 
nil i i uu*tu*t 


5406? 


70746 


CATT800484 
o/\U Ovl/*tO*t 


0040 

77*TV 


461 74 


RANI 06675 

D/YIN 1UDO /J 


99009 


581 86 

JO 100 


WTM100A65 
XT Hi 1 vU*rO J 


J*tV/VJ 


70747 


C ATTR0O50O 


0041 

77*r A 


46175 

TV 1XJ 


RAN106687 


99005 

ZZUVJ 


581 87 
J010 / 


WTM100/167 
xxlli lUvHO / 




/UZ*tO 


C ATTR00S01 
jaU oVJUjU 1 


0042 

77tA 


46176 
"v x zv 


R AN 1 06604 

D.r\i i X vvV7*r 


99004 

XZvU*+ 


581 88 

JO 1O0 


WTN 1 00A7? 
XX 111 luvH/A 


jHUOj 


7074Q 

/V/X*t7 


CAT 1800^1 fk 


9943 


46177 


RANI 06607 


22005 
xxvvj 


581 80 

JO 107 


WTN 100475 
xlxxi 1 vUH / J 


jtUOO 


70750 

/VX JU 


CAT 1800^^4 


9944 


46128 

~yj l xo 


BAN 106725 

XJ./TX1 X V V / X J 


22006 
xxvvv 


58100 

JO 17U 


WIN 100480 

XXXll 1 vv*tO V 


54067 


70751 
/vZj 1 


CATr80056^ 


9945 


46129 


BAN106730 


22007 


58191 


H1N100482 


34068 


70252 


SAU800569 


9946 


46130 


BAN106733 


22008 


58192 


HIN 100483 


34069 


70253 


SAU800598 


9947 


46131 


BAN106734 


22009 


58193 


HIN100489 


34070 


70254 


SAU800609 


9948 


46132 


BAN106751 


22010 


58194 


HIN100490 


34071 


70255 


SAU800615 


9949 


46133 


BAN106780 


22011 


58195 


HIN100493 


34072 


70256 


SAU800629 


9950 


46134 


BAN106781 


22012 


58196 
361 


HIN100494 


34073 


70257 


SAU800636 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene Locus ED 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




AAC i 

9951 


AC] 0 C 

46135 


T"> A XT 1 (\C~IO A 

BAN.l 06784 


22013 


CC107 


XTlN 1 UU4jO 


34U/4 


7025 8 


SAU800647 


9952 


46136 


T> AVT1 ACOA/I 

BAN 106794 


OOA1 A 

22014 


COIOfi 

Doiyo 


TJTM i A A AO A 




7025Q 


55AU800664 


9953 


46137 


D A\T1 A/OA1 

BAN 106801 


OIAI C 

22015 


CQ1 OO 


TJTVT1 AACAA 

rllN1003UU 


OAAOC 


I\)C\J\J 


OxVVJ OUUUU7 


9954 


46138 


T» A XT 1 A^OAft 

BAN 106809 


OOAl C 

22016 


CQOAA 


TTTXT1 AACAO. 

H1N 100303 


34U/ / 






9955 


>t C1 1 A 

46139 


BAN106815 


Ol A1 O 

22017 


CQOA1 

j 8201 


tTfXT 1 AACAA 

rlilN 1UU3U4 


O/IAOQ 

34U /o 


7fn/x? 


^ATIRAA7Ao 


9956 


46140 


TX A XT1 ACOOC 

BAN106826 


OOA1 O 

22018 


COO AO 

58202 


TJTKT1 AACA/C 

rllN 1003UO 


j4U fy 


7A'>/tt 


^ATTRAA71 1 


AACO 

9957 


A CI A 1 

46141 


T3 AXTI ACOOO 

BAN 106829 


OOA1 O 

220 iy 


jo 21/3 


XJTXT1 AACAO 

rlliN IvUjUo 


0>IAOA 

j4UoU 


7A7/V1 

/UZO*T 


^AT7RAA7?1 

uAU OUU 1 AX. 


nnco 

9958 


/i ci /io 

46142 


D AXTI n<oii 

BAN1U6833 


OOAOA 

22020 


CQOA/I 

38204 


XJTXT1 AACAO 

xlilNlUU3Uy 


34U51 


7A9^^ 


^ATTRAA79'l 


nncn 

9959 


AC] A1 

46143 


■q AXTI A/CO/1A 

BAIN 100840 


22021 


CQOAC 

38203 


UTM1 AAC1 A 
I1MN10031U 


0/1 A00 


7A9fi/x 


c iATTRAn7Aft 
OnUOUU /JV 


9960 


AC^ A A 

46144 


D AXT1 ACO/IO 

b AN 106848 


OOAOO 


CQOA/C 

382U0 


TTTXT1 AAC1 1 

rliXN 1UU31 1 


O/iAR^ 
J4U53 


OAOCO 

/UZO / 


O ATTOAAOOI 
OAU OUU / Jl 


9961 


A C 1 A C 

46145 


q AXT1 AC.OC/1 

HAN 106854 




CQOAO 

3820/ 


TTTXT 1 AAC1 O 

1UIN1UU312 


0/1AO/1 


OAO/CO 

/UZOo 


o ATTRAA7A7 


aaci 

9962 


vl C 1 /4C 

46146 


D AXT1 A<OCC 

BAN1U6855 


22024 


CQOAO 

38208 


TTTXT 1 AAC1 C 

111N1UU313 


34U53 


O AO ICQ 


OAUoUU /34 


9963 


46147 


Ti AXT1 A^OM 

BAN106857 


OO A^C 

22025 


COOAA 

5820y 


TJTKT1 AACt C 

H1N100310 


0>IAO/C 

34080 


OAOOA 
/02 /U 


Q ATT0AA7£Q 


9964 


46148 


TX A \T1 AiTO^I 

BAN106862 


22026 


COO t A 

58210 


TTTXT 1 AAC 1 0 

rtlN 100318 


0/1 AOO 

3408/ 


OA0O1 

/02/1 


C ATTOAA770 
oAUoU0//3 


9965 


A C A Af\ 

46 1 49 


t-j AXTI A/COTA 

BAN 106879 


22027 


COOl 1 

58211 


TJTTXT1 AACOA 

BIN 100520 


0/1 AOO 

34088 


OAOOO 

/02/2 


C AT TQAA01 O 
0AU0UO0I2 


9966 


ACt CA 

46150 


BAN1U6892 


22028 


COOIO 

58212 


TTTXT 1 AACOO 

niN 100322 


OA AQO 
34Uoy 


OAOOO 
/U2/3 


0AU0UU0IO 


A A/TT 

9967 


a c i c 1 

46151 


BAN 106894 


22029 


coot o 
58215 


TTTXT 1 AACO O 

rllN 100523 


OA AO A 

34090 


OAOO/t 

/U2 /4 


C AT TOAAOAA 
oAUoUUo4U 


9968 


46152 


"D AXT1 A<AA1 

BAN 1U6905 


OOAOA 

22030 


cool A 

38214 


TJTXT1 AACO>l 

11HN11/U324 


0 A AOI 

34i/yi 


7A07C 
/v2/3 


0AU0UV0O4 


9969 


/I CI CI 

46153 


r> AXTI ACOAQ 

BANlUoyOo 


22031 


CQOI C 

38213 


UTKT1 AACOC 

HUN 1UU323 


OA AOO 
34Uy2 


OAOO/C 

/U2/0 


0 ATTCAAfiQO 
oAUoUUoVo 


AAOA 

9970 


46154 


t\ axti A/ion 
BA1N1U6917 


OOAOO 

22032 


CQOI C 

58216 


TJTXT1 AACO/C 

rllN 100320 


OA AOO 

340y3 


OAOOO 
/02// 


Q ATTOAAOOO 
oAUouvy23 


AA01 

9971 


AC] CC 

46155 


D AXT1 ACOOC 

I3AN 106936 


22033 


COOIO 

58217 


TTTXT 1 AACOO 

H1N 10032/ 


OA AO/1 

340y4 


OAOOO 

/02/8 


C AT TQ AAO A 1 

oAU oU0y41 


AA71 

9972 


• aca cc 

46156 


rj AXT1ACAOO 

BAN 106937 


OOAO>I 

22034 


COOl Q 

58218 


TTfXT 1 AACOO 

rllN 100528 


1A AOC 

340y3 


OAOOO 

/02/y 


C ATTOAAOCO 

oAUouvy3/ 


a aoo 

9973 


A C 1 CO 

46157 


Y*J A VT 1 ACAO O 

BAN 10693 8 


OOAOC 

22035 


COOl A 

58219 


TTTXT 1 AACOO 

HIN100532 


0 A f\CiC 

340y6 


OAOOA 

7028U 


O AT TOAAOCO 

JSAU800y58 


9974 


j| C 1 CO 

46158 


BAN106939 


OO AOC 

22036 


COOOA 

58220 


T TTXT 1 AACOO 

HIN100537 


O A AAO 

34097 


OAOOI 

70281 


OAT TO AAACA 

oAU8U0y59 


aaoc 

9975 


vl C1 Cf> 

46159 


TX AX71 ACACC 

BAN1 06956 


22037 


COOO 1 

58221 


TTTKT 1 AACvl 1 

HIN100541 


O A AAO 

34098 


OAOOO 

70282 


CAT TOAAA^A 

bAU 800960 


AA^r 

9976 


>l C 1 CA 

46160 


T> AXI1 A/TATC 

BAN 106975 


OOAOO 

22038 


coooo 

58222 


TJTTXT1 AAC/f C 

HIN 100546 


O A AAA 

34099 


OAOOO 

70283 


O AT TOAAAQO 

bAU800y83 


OOOO 

9977 


AC 1 £1 

46161 


O AXT1 A£AAA 

BAN 106990 


OOAOA 

22039 


coooo 
58223 


TTTXT 1 AAC/IO 

HIN 100547 


O/l 1 A A 

34100 


OAOO/I 

70284 


OAT TOAAOOO 

oAU800y88 


OOOO 

yy /8 


40102 


"Q AXT1 AAOOI 

rJAiNiuoyyi 


O OA/4 A 

22U4U 


CQOOvl 

38224 


TJTXT1 AACC 1 

rllNlvU33 1 


OA 1 A1 

341U1 


OAOOC 

/U283 


O AT TOAAOOO 

oAUouuyy3 


OOOO 

yy /y 


AC] C/X 

401 0 j 


D AXTI A/CO AO 

oAiNiuoyyj 


OOA/11 

22U4I 


CQOOC 

38223 


TTTXT 1 AAC CO 

i11JN1UU33o 


OA 1 AO 

341U2 


OOOQ/C 

/U2o0 


OAT TOA1 AA£ 
0AU0UIUUO 


yysu 


A<1 />A 
40104 


Q AXTI A /COO/1 

oAiN iuoyy4 




CQOO/C 

38220 


TTTXT 1 AAC CO 

rillNlUU33y 


OA 1 AO 

341U3 


OAOOO 


OAT TOA1 AAO 

oAU oumuy 


OQO 1 

yysi 


40103 


Q AXTI AOAAO 

r>ANlu7Uv2 


OOA/IO 

22043 


coooo 
3822/ 


TTTXT 1 AAC/CA 

HIN 100360 


OA 1 A/I 

34104 


OAOOO 

/0288 


OAT TOA1 AO A 
OAU8UIO24 


OGQO 

yyo2 


/1C1 /C/C 


D AXTI AOAAO 

BAN 10/008 


OOA/M 

22044 


CQOOQ 

38228 


TjnrXTI AAC/C1 

rllN1005ol 


1A 1 AC 

34103 


OAOOO 

/028y 


OAT TOA1 ACO 
OAU801057 


yyo3 


AC] CI 

46167 


rj AXTIAOAOI 

BAN 107021 


OO f\A c 

22045 


COOOA 

58229 


TTTXT 1 AAC/TO 

HIN 100562 


l/ii AC 

34106 


OAO A A 

70290 


OAT TOA1 ACA 

SAU8O1069 


yyo4 


/I /CI CO 

46168 


"T> AXT1AOAOO 

BAN 107027 


OO f\AC 

22046 


COOOA 

58230 


TTTXTT AACOI 

HIN 1005 73 


1/11 AO 

34107 


OAOA1 

70291 


O ATTOA1 AOC 

SAU801086 


AQOf 

yyoj 


AC] CO 


IX A XT 1 AOAO A 

BAN 107039 


OOA>IO 

22047 


COOO 1 

5823J 


TTTXT1 f\f\C1 A 

HIN 1005 74 


O A 1 AO 

34108 


OAO AO 

70292 


OAT TOA1 1 AO 

SAU801 102 


yyoo 


AC] OA 

461 /U 


TX AXTI AO A /IO 

BAN 107042 


OO AilO 

22048 


coooo 

58232 


T TTXT 1 AACOC 

HIN 1005 75 


O A 1 AA 

34109 


OAOAO 

70293 


OAT TOA1 110 

SAU801112 


9987 


/1C1 Ol 

461 /l 


T> A X1 1 AO A A A 

BAN 107044 


OOAjI a 

22049 


coooo 

58233 


T TTXT 1 AACT^ 

HIN 100576 


O A 1 1 A 

34110 


OAO A vl 

70294 


O ATTOA1 1 OA 

SAU801129 


yy8o 


/I CI 

46172 


T~> A XT1 (\ir\c~i 

BAN 107063 


OO AC A 

22050 


COOO A 

58234 


TJTXT1 AACOO 

HIN1 00578 


O A 1 1 1 

34111 


OAO AC 

70295 


OAT TOA1 IOO 

SA|J801137 


GOQA 

yy8y 


461 /J 


tx AXT1 AOA/CO 

BAN 10/067 


OOAC1 

22051 


coooc 
58235 


TTTXT 1 AACOA 

HIN 100579 


O A 1 1 O 

34112 


OAO AC 

70296 


OAT TOA1 1 A(\ 

SAU801149 


QOQA 

yyyu 


A£1 7A 

401 /4 


TJ AXTI AOAOI 

BAN 10/0/1 


ooACO 

220 D 2 


CQOO/C 

38236 


TTTXT 1 AACOC 

HIN 100385 


OA 1 1 0 

34113 


OAOOO 

70297 


OAT TOA1 1 Cl 
OAU801163 


QQQ1 

yyyi 


AC 1 OC 

401 /3 


"D AXTI AOAOI 

BAN 10/073 


OOACO 

22033 


coooo 
38237 


TJTXTI AACO/C 

HIN 100586 


OA 1 1 A 

34114 


OAOAO 

70298 


OAT TOA1 1 CC 

SAU801166 


QOQO 

yyyz 


401 /0 


TJ AXTt AOAOO 

BAN 10/0// 


OOAC/f 

22034 . 


coooo 
58258 


TTTXT i AACOA 

HIN 100590 


O A I 1 C 

34115 


OAOAA 

/0299 


OAT TOA f 1 CO 

bAU8U1167 


yyyi 


/1C1 OO 

461 // 


"D AXT1AOAOO 

BAN 107078 


OOACC 

22055 


COOOA 

58239 


TTTXT 1 AACAO 

HIN 100592 


O /( 1 1 c 

34116 


OA1 A A 

70300 


O ATTOA1 1 CO 

SAU801168 


9994 


46178 


Tl A\T1 A'JATA 

BAN 107079 


OOAC^" 

22056 


COO Af\ 

58240 


TTTXT1 AACAA 

HIN 100600 


34117 


70301 


OAT TOA1 1 CCS 

SAU801169 


aaac 

9995 


AC] ne\ 

46179 


BAN107089 


OO ACT 

22057 


58241 


TTTVTi t\t\cr\e 

HIN100605 


34118 


70302 


SAU801171 


9996 


AC] OA 

46180 


T5 A \T1 AHAAjI 

BAN 107094 


OOACO 

22058 


58242 


TTTXT1 f\f\ £ f\ f 

HIN 1 00606 


34119 


70303 


SAU801178 


9997 


AC] O 1 

46181 


TT> i\T1A'}t Ail 

BAN107104 


OO ACA 

22059 


58243 


HIN 100608 


34120 


70304 


SAU801202 


yyy© 


AC1 BO 
40182 


X5 A XT1 A0 1 f\C 

BAN10/106 


OOA/CA 

22060 


COO/l>l 

58244 


TTTXT 1 AA/C 1 1 

HIN100613 


34121 


70305 


SAU801203 


QQQQ 

yyyy 


A£1 00 
40 loo 


tx A XT1 A0 1 AO 

15AN1U/1U8 


OOA/C1 

22U01 


COO A C 

58245 


TJTXTI AA/C1 C 

HIN 100615 


1 /* 1 OO 

34122 


70306 


O ATTOA1 OAO 

SAU801207 


10000 


46184 


BAN107109 


22062 


58246 


HIN100618 


34123 


70^07 


SAUR01217 


10001 


46185 


BAN107114 


22063 


58247 


HIN100620 


34124 


70308 


SAU801224 


10002 


46186 


BAN107115 


22064 


58248 


HIN100621 


34125 


70309 


SAU801239 


10003 


46187 


BAN107130 


22065 


58249 


HIN100622 


34126 


70310 


SAU801244 


10004 


46188 


BAN107161 


22066 


58250 


HIN100623 


34127 


70311 


SAU801250 


10005 


46189 


BAN107168 


22067 


58251 


HIN100626 


34128 


70312 


SAU801258 



362 



WO 02/077183 
DNA Protein 
SeqID SeqID 


Gene LocusID 


DNA 
SeqID 


Protein 
SeqID 


Gene LocusID 


DNA 
SeqID 


PCT7US02/09107 
Protein Gene LocusID 
SeqID 


10006 


46190 


n A XT 1 A*7 i <"\ i 

BAN107191 


22068 


C01C1 

58252 


HUN 1UU02 / 


34129 


70313 


SAU801266 


10007 


46191 


T"» A XT 1 n^A>i 

BAN107227 


Of A£A 

22069 


COICI 

58253 


UTMIftOAlft 

HUN 100050 


1A1 1ft 


70314 


SAU801271 


10008 


46192 


BAN 107229 


22070 


COl C A 

58254 


HUN 100030 


34131 


70315 


SAU801272 


10009 


46193 


BAN 107236 


220/1 


58255 


rLUN 1UU039 


1A1 10 
3415Z 


70316 


SAU801276 


10010 


46194 


T* AXTI r\T^ A f\ 

BAN 107240 


11AH 

22072 


58256 


TJTKT 1 ft A/v4 £ 

HUN 100O40 


1A"\ 11 
34133 


70317 


SAU801283 


10011 


46195 


T» A XT 1 An A O 

BAN 107248 


11A*71 

220/3 


COIC*? 

5025 / 




1A1 \A 


70318 


SAU801285 


10012 


46196 


D A XT 1 A*71 A O 

BAM 107249 


220 /4 


DoZjo 


niiM I uuo j j 


1C 


70319 


SAU801288 


10013 


46197 


d axti mocn 
BAIN 10/250 


220/5 


COICQ 
00237 


IXLTN 1 UUOJ / 




70320 


SAU801300 


10014 


46198 


n A\T1 AT)<1 

BAN 107253 


11A*7£ 

220/6 


DoZOU 


HTM 1 ftftA^l 

tiirs iuuoo3 


14117 


70321 


SAU801327 


10015 


46199 


BAN 107259 


11AT7 
220// 


3S201 


H11N 1 OUOOH 


1/11 1R 


70322 


SAU801334 


10016 


46200 


T> AXTIA'TllCC 

BAN 107265 


11A*70 

220 /o 


38202 


UTXT1 AAC/TO 

IXUNlOOOOo 


34135r 


70323 


SAU801335 


10017 


46201 


n AXTI ATOHO 

BAN 107278 


11A*7Q 

22079 


58263 


UTkll AA^*71 
HUN 1000/1 


1A1 Aft 
34140 


70324 


SAU801336 


10018 


46202 


Y*» A\T1 ATIOI 

BAN 107282 


Of AOA 

22080 


58264 


TJTXT1 AA<*71 

rlllN 1000/2 


1A 1 A 1 

54141 


70325 


SAU801337 


10019 


46203 


T-k * XT 1 /\T> O /T 

BAN 107286 


2208 1 


C OI/CC 

58265 


rjTXTI {\(\fLm 

JrliNlOOO/ / 


iai An 
34142 


70326 


SAU801345 


10020 


46204 


T* A XT 1 A*MAA 

BAN 107300 


22082 


58266 


HUNlOOOoO 


1A1 /ll 
54143 


70327 


SAU801369 


10021 


46205 


BAN 107304 


22083 


58267 


TJTXT1 AA£Q/1 

rllN 100694 


1/11 /M 

34144 


70328 


SAU801370 


10022 


46206 


T> A\11 AT7AO 

BAN 10730a 


11AO/I 

22084 


58268 


TJTKT1 AA^OC 

rlHN 100093 


1/11 /IC 
54143 


70329 


SAU801372 


10023 


46207 


Ti A\T1 A7lAn 

BAN 10/309 


11AOC 

22085 


coirn 
38209 


rlllN 100090 


1/11 A/i 
34140 


70330 


SAU801386 


10024 


46208 


t-j A XT1 f\H1 1 1 

BAN 1073 11 


22086 


COT7A 

582/0 


rlilN 10009/ 


l/tl/lT 
5414/ 


70331 


SAU801397 


10025 


46209 


n AXTI ATI 1 1 

BAN 1073 12 


2208/ 


582/1 


TTTXT1 AA*7AO 

rUINlOO /0<S 


1/11 AQ 
34145 


70332 


SAU801414 


10026 


46210 


n AXT1 ATI 1 O 

BAN107313 


22088 


com 
582 11 


T-TTXT 1 AATAO 

rlLNlOO /09 


1/11 AQ 

54149 


70333 


SAU801417 


10027 


46211 


T> A XT 1 ATI 1 A 

BAN 1073 19 


11AOA 

22089 


COO*71 

58273 


T-JTXT1 A ATI A 

HUN 100/14 


1/11 CA 
54130 


70334 


SAU801418 


10028 


46212 


T"» A\T1 ATJIO 

BAN 107328 


OAAAA 

22090 


58274 


T-JTXT 1 AAT 1 O 

HJN100718 


1/11 CI 

34151 


70335 


SAU801427 


10029 


46213 


BAN107331 


22091 


cone 

58275 


TTTXT1 AA11A 

rllN 100720 


1/11 CI 

34152 


70336 


SAU801431 


10030 


46214 


BAN107335 


22092 


58276 


TLTTXT 1 AAT1 1 
HUN 100721 


1/f 1 CI 

34153 


70337 


SAU801432 


10031 


46215 


BAN107336 


22093 


COITT 

5827/ 


UTXT 1 A ATI A 

H1N 100/24 


1/1 1 C/1 

34154 


70338 


SAU801437 


10032 


46216 


BAN 107337 


22094 


cono 
582 /8 


HUN 100/32 


1/1 1 cc 
54155 


70339 


SAU801442 


10033 


46217 


T5 AXT1AT11A 

BAN 107339 


22095 


COIIA 

382 /9 


UTXT 1 A A*7^ A 

HUN 100 /34 


1/1 1 C/£ 

54130 


70340 


SAU801446 


10034 


46218 


"D A XT 1 A*71 A 1 

BAN 107347 


11AQ/C 

22096 


COIOA 

58280 


tjtvt 1 AAT'a C 

HUN 100/33 


1/11 CT 
5413 / 


70341 


SAU801454 


10035 


46219 


r> AXT1 A"71 C 1 

BAN107351 


22097 


coioi 
58281 


HUN 100/38 


1/11 CQ 

34138 


70342 


• SAU801474 


10036 


46220 


*D AXT 1 A*71 CI 

BAN 107352 


22098 


COIOI 

58282 


TTTXT 1 AA*7/t>C 

HUM 100/46 


1A 1 CO 

54159 


70343 


SAU801478 


10037 


46221 


r> AXTI ATI /CC 

BAN 107365 


11 AAA 

22099 


COIOI 

58283 


TJTTXT1 f\(\HA 0 

HUN 100748 


1/1 1 iCA 

34160 


70344 


SAU801486 


10038 


46222 


-r> AXT1 ATITO 

BAN 107378 


111 A A 

22100 


COlO/l 

58284 


TTTXT 1 AA"7C 1 

H1N100/51 


1/11 £1 
34161 


70345 


SAU801488 


10039 


46223 


n a XT 1 f\n a AO 

BAN 107403 


11 1 A1 

22101 


COIOC 

58285 


TTTXT 1 AATCiC 

H1N 100756 


i/ii £i 
34162 


70346 


SAU801497 


10040 


46224 


T> A XT 1 Cil Af\A 

BAN 107404 


11 1 A1 

22102 


C010JJ 

58286 


TTTXT 1 AA*7CT 

HUM 100757 


i/ii £1 
34163 


70347 


SAU801524 


10041 


46225 


T1 A XT 1 A1 A (\H 

BAN 107407 


11 1 A1 

22103 


C010"7 

58287 


TTTXT 1 AA*7C O 

H1N 100758 


1/11 /ZA 

34164 


70348 


SAU801527 


10042 


46226 


T» A XT 1 f\HA1 1 

BAN 107431 


11 1 f\A 

22104 


COICO 

58288 


UTXT 1 AAT C A 

HlXM 100759 


1/1 1 £C 

34165 


70349 


SAU801531 


10043 


46227 


T-> a XT 1 f\H A1C 

BAN 107436 


11 1 AC 

22105 


COICQ 

58289 


TTTXT 1 AA*7<A 

HUM 100760 


i/ii £/c 
34166 


70350 


SAU801534 


10044 


46228 


O AXT1A1/1C/C 

BAN107456 


22106 


CQIOA 

58290 


TJTXT1 AA*7<1 

H1N100 /61 


i/i i an 
3416/ 


70351 


SAU801535 


10045 


46229 


TJ AXT1 A*7/1<£1 

BAN 107463 


11 1 AT 

2210/ 


COIOI 

38291 


TTTXT 1 A A'7/CO 

HUN 100/02 


1/11 /CO 

5410o 


70352 


SAU801550 


10046 


46230 


T"> a XT 1 A*7 A C A 

BAN 107464 


111 AO 

22108 


CQ1Q1 

38292 


TTTXT 1 AA*7£1 

HUM 100/03 


1/1 1 /to 
34169 


70353 


SAU801561 


10047 


46231 


n A XT 1 f\~1 A /TC 

BAN 107465 


11 1 AO 

22109 


COIOI 

58293 


TJTXT 1 AAT/C/I 

H1N 100764 


1/11 "7 A 

34170 


70354 


SAU801562 


10048 


46232 


T> AVI AT)I*T1 

BAN 107471 


11 1 1 A 

22110 


COIfM 

58294 


TTTXT 1 AA*7/CC 

HUN 100765 


1/1 1 *71 

34171 


70355 


SAU801563 


10049 


46233 


t-» A\T1 ATAOI 

BAN107483 


ii 111 
22111 


COIAC 

58295 


TTTXT 1 f\t\1£.£. 

HIN100766 


1 Vl 1 *71 

34172 


70356 


SAU801569 


10050 


46234 


BAN 107492 


ii iii 
22112 


coiner 

58296 


TTTXT 1 AA^O 

HIN100768 


1 >4 1 Tl 

34173 


70357 


SAU801575 


10051 


46235 


BAN107508 


22113 


58297 


TTTXT 1 AAa^A 

HUM 100769 


OA 1 Til 

34174 


70358 


SAU801577 


10052 


46236 


T-» A XT 1 1 

BAN107521 


ii ii>i 
22114 


COl AO 

38298 


TTTXT 1 AAT7A 

HIN 100770 


1 it 1 *7C 

34175 


70359 


SAU801S86 


10053 


46237 


"D AXT1 A*7C/t 1 

BAN10/541 


11 1 1 c 

221 15 


COIAA 

58299 


TJTXT 1 AAT71 
HUN 100 / / l 


1/11 *7/C 

34176 


70360 


SAU801612 


10054 


46238 


O AXTI A*7C/1Q 

BAN 1 0/549 


11 1 1 /C 

221 16 


COIAA 

38300 


TJTXT1 A A "7*71 
HUN 100 / /2 


341 / / 


70361 


SAU801627 


10055 


46239 


T> A XT 1 A1 C C C 

BAN 107556 


ii in 

221 17 


COl A1 

58301 


UTXT 1 A A "7*71 

HUM 1007/3 


1/11 *70 

34178 


70362 


SAU801634 


10056 


46240 


O AXTI A7Cr7 


971 1 ft 


COIAI 
JO jUZ 


UTXTi AA774 


DHL /y 


70363 


SAU801639 


10057 


46241 


BAN107558 


22119 


58303 


HIN 100775 


34180 


70364 


SAU801640 


10058 


46242 


BAN107562 


22120 


58304 


HIN100776 


34181 


70365 


SAU801660 


10059 


46243 


BAN107563 


22121 


58305 


HIN100777 


34182 


70366 


SAU801672 


10060 


46244 


BAN107568 


22122 


58306 


HIN 100778 


34183 


70367 


SAU801674 



363 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10061 


AGS)AZ 

40Z4j 


BAN 107569 


10062 


4oZ4u 


T% 1\T1 ATf AA 

BAN107590 


10063 


4024/ 


BAN107601 


10064 


A 6.1 A Q 


BAN 107620 


10065 


40249 


T4 A XT 1 Al^n 

BAN 107627 


1 AA££ 
lOOOD 


Af&Cfk 

HOAjx) 


T» AVT1 f\<n £ A *T 

BAN 107647 


1000/ 


/1£0<1 


BAN 107672 


1 AA£Q 

lOOoo 


40ZjZ 


T> A XT 1 AT^^iT 

BAN 107676 


1 AA£0 

1006V 


40253 


-r> AXT1 f\~l£ZQtZ 

BAN 107686 


i AA^A 
10070 


46254 


T» AXT1 An/OO 

BAN107688 


1 AAT1 

10071 


46255 


BAN 107697 


10072 


46256 


BAN 107699 


10073 


46257 


BAN 107706 


10074 


46258 


BAN107715 


10075 


46259 


BAN107719 


10076 


46260 


BAN 107720 


i AA*n 

10077 


46261 


T"» A XT 1 AT11 1 

BAN 1 0773 1 


1 AA*70 

10078 


46262 


T» AXT1 A^TIA 

BAN 107739 


t AATA 

10079 


46263 


T"» AXT1 ATTff i 

BAN 107751 


10080 


46264 


BAN 107763 


10081 


46265 


BAN107764 


10082 


46266 


BAN107772 


10083 


46267 


BAN107794 


10084 


46268 


BAN107811 


10085 


46269 


BAN107818 


1 AAO C 

10086 


46270 


BAN107819 


10087 


46271 


BAN 107825 


1 AAOO 

10088 


A /TO T> 

46272 


BAN107827 


1 AAOA 

10089 


46273 


BAN 107854 


1 AAAA 

10090 


46274 


BAN107861 


1 AAA1 

10091 


46275 


BAN1 07867 


10092 


46276 


BAN107872 


10093 


46277 


BAN107884 


1 f\f\C\A 

10094 


46278 


BAN107886 


1 AAAC 

10095 


46279 


BAN 107893 


10096 


46280 


T\ i \ A^AAl 

BAN107901 


10097 


46281 


BAN 107904 


1 AAAO 

10098 


46282 


BAN107918 


1 AAOO 

10099 


46283 


BAN107919 


1 A1 A A 
10100 


46284 


BAN 107924 


1 A1 A 1 

10101 


46285 


BAN107953 


10102 


46286 


BAN107954 


10103 


46287 


BAN107958 


10104 


46288 


BAN107961 


10105 


46289 


BAN 107984 


10106 


46290 


BAN107998 


10107 


46291 


BAN 108009 


10108 


46292 


BAN108010 


10109 


46293 


BAN108013 


10110 


46294 


BAN 1 08027 


101 11 


46295 


BAN 108033 


10112 


46296 


BAN108041 


10113 


46297 


BAN108047 


10114 


46298 


BAN1 08080 


10115 


46299 


BAN108085 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




OO 1 




TjTXT 1 AAOOO 

iluN iuu / iy 


001 O/l 
ZZ124 




TTTVJ 1 AAOCft 


ooi oc 




IJTVT1 AAOOI 


OOI 0/C 


jo j 1U 


xllTN 1UU/OZ 


001 OO 
LLLL 1 




TXIXJl AAOOO. 


001 70 


jo j 1Z 


xllTN 1 UU / OH 


001 OO 
LALLy 


30 j 1 j 


utkji nft7RR 

rillN XUlr /OO 


00 1'lO 
AAIjV 


Joj 14 


niiN toy 


OOI 11 


jojID 


XJTM1 AAOQA 

riiiN iuu /yu 


001 OO 
ZZl jZ 


->oJ ID 


ri UN iuu /y i 


OO1 10 

ZZ1 J J 


coin 
JO J 1 / 


Hun iuu /yz 


OOI O/t 


JOjlo 


niiN iuu/yj 


221 jj 


COT 1 A 

joJiy 


rlllN IUU / V4 


001 

ZZ1 jo 


jojZU 


UTMl AAOAO 

rlllN IUUoUj 


oo i in 
AAio f 


jojZI 


rlllN 1UU5UO 


001 oc 
ZZ 1 Jo 


jojZZ 


HliN 1UU5U / 


001 10 
ALL jy 


jojZj 


llliN I UUO 1 1 


001 /in 
ZZI4U 


jojZ4 


HliN lUUolO 


001 A1 
ZZ14I 


jojZj 


TJTM 1 AA0 1 O 

niiN iuuoi / 


001 AO 
ZZ14Z 


jojZO 


TJTXJ1 AAQOO 

HliN lUUo J J 


1 A1 

ZZ143 


jojZ/ 


tITMl AAOO/% 

rlUN lOOoJO 


11 144 


jojZo 


TJTXT 1 AAQ1C 

riilNlUOoJo 


ZZ 145 


5o3Z9 


TTTXT 1 AAOIQ 

rlliNlOOoJy 


OO 1/1/1 

ZZ 140 


joJJO 


TTTVJ 1 AAO /I o 

HUVllHJo4Z 


ooi An 


coin 


TTTXT 1 AAQ/1/1 

HUN 1UUo44 


001 /1Q 

ZZ 14o 


jojJZ 


TTTXT 1 AAOA^ 

H1IN 1UUo4j 


OOI AO 


<Q110 

jojjJ 


HUN 1UU540 


001 *;a 

ZZ 13U 


JOJJ4 


T4TM1 AAOAR 
HliN 1UU545 


001 5 1 
LAY J i 


JOJJJ 


LJTVT 1 A A OCO 

HlINlUUoJ J 


00 1 ^0 
ZZ13Z 


JOJJO 


TTTXJ1 AAQCC 

HlXNlUUojj 


O01 ^0 
ZZ1 jj 


joo3 / 


UTXT1 AAO^O 
HUN IUUoj / 


001 ^/l 
ZZ 1 j4 


JO J JO 


TJTTKT1 AAO<Q 

HuNiuoojy 


OO 1 ^< 

ZZ135 


D8JJ9 


UTVM AAOiCA 

HUNlOOoOU 


ooi c< 
ZZ 1 jo 


jo340 


HlJNlUOoOl 


OOI <*7 
ALIO / 


<Q1A 1 

jo341 


TJTTM 1 AAO/C/f 

HUN100oo4 


OOI ^0 


joj4Z 


TTTXT 1 A AQ/CO 

HUN lUUoOy 


001 

zzo? 


j0j4j 


TTTXT 1 AA Q *JA 

HUN 1UU5 /4 


O01 AA 
ZZ lOU 


JOJ44 


XJTM1 AAQO^ 
HUNlUUo / J 


OOI <1 

ZZ 101 


joj4j 


HUNlUUo/y 


001 AO 
ZZ10Z 


co lAf. 
joj40 


TTTXT 1 AAQO/1 

HUN 1UU554 


O0K1 

ZZ 103 


jo34/ 


LTTXTl AAOOO 
HUNlUOooo 


OOI /J /I 

ZZ 164 


jo34o 


TTTXT 1 AAOOO 

HUN 100892 


OO 1 

Z2165 


COT A A 

58349 


TTTXT 1 AAO AO 

HiN 100893 


22166 


COT CA 

58350 


TTTXT1 AAOA/1 

HIN100894 


OO 1 <*7 

ALIO/ 


COI C1 

58351 


TTTXT i AAOAO 

HUN 100o9o 


OO 1 /CO 

ZZlOo 


coi CT 
j83jZ 


rjTXTI AAOOO 

HUN 100899 


OO 1 /CO 

zz ioy 


JOJJJ 


TTTXT 1 O AO AA 

HUN 1UU9UU 


OO 1 OA 

ZZ1 /U 


joj j4 


TTTXT 1 OAQAO 

HUNlUUyUj 


001O1 
ZZ1 fx 


JOJJJ 


TTTXT 1 AAQA< 

hun luuyuo 


22172 


58356 


HIN100907 


22173 


58357 


HIN100911 


22174 


58358 


HJN100912 


22175 


58359 


HIN100923 


22176 


58360 


HIN100925 


22177 


58361 


HIN100930 




364 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




141 RA 
J*t i o*t 


70368 


SAU801689 


541 RS 

J*t 1 OJ 


70369 


SAU801690 


341 R6 

J*T 1 OV 


70370 


SAU801709 


34187 


70371 


SAU801728 


34188 


70372 


SAU801737 

•*JaI K ^J W * $ mJ f 


34189 

J^ 1 


70373 


SAU801767 


34190 


70374 


SAU801773 


34191 


70375 


SAU801804 


34192 


70376 


SAU801807 


34193 


70377 


SAU801808 


34194 


70378 


SAU801809 


341 95 


70379 

r l/J /✓ 


SAU801810 


34196 

J*T17U 


70380 


SAU801811 


34197 

JH17 / 


70381 


SATJ801813 


34198 


70382 


SAU801820 


34199 


70383 


SAU801855 


34200 


70384 


SAU801857 


34201 


70385 


SAU801866 


34202 


70386 


SAU801878 


34103 


70387 

/ v JO / 


SATJ801881 

uAU OV 1 OO 1 


34004 


70388 

/ VJOO 


SATJ801983 

JAU0U170J 


34105 

JtAvJ 


70389 

/V/J07 


SAT 1801005 


JHL\J\J 


70300 


SATTR0101 1 




70391 


55AT J802019 


3A0OR 

J*T^VJO 


70301 


^ATTROlOAl 


34209 


70393 


SATJ802053 


34110 


70394 


SAU801068 


34111 


70395 


SAU802073 


34112 

J*TXli< 


70396 


SAU802078 

JAU OVAiV / O 




70397 


SATJ801108 

JAU OVJx. 1UO 


34114 


7039R 


55 AT IR011 1 7 


34115 

JHX 1 J 


70399 


SATTR01117 

uAUOUXi 1Z. / 




70400 


^IATTR011A3 


34917 


70401 


CATTROllfiA 


3411 R 


70401 


SAT 1801175 

\J£\\J Ova 1 / J 


34119 


70403 


SATJ802209 

JAU OU^£V/7 


34110 


70404 


SATJ802119 


34111 


70405 


SAT J 802110 


34222 


70406 


SATJ802141 

JA \J O uMtAi 


34213 


70407 


SAU802168 

JA \J O VIO 


34124 

J^*(^*T 


70408 


SATJ802277 


34115 


70409 


SAT 1801313 


34116 


70410 


SAT 1801351 

JAU OV/^JJa 


34117 


70A1 1 


SATTR01353 


1491R 

JHX.Z.O 


70410 


SATIR01355 

uaU Oui J J J 


34110 


70413 


SATIR013R7 


34130 


70414 


SAT 1801388 

lj/X UOUXJOO 


34131 

JTA J 1 


70415 


SATJ802392 


34131 


70416 


SATJ802394 


34133 


70417 


SATJ802420 


34234 


70418 


SAU802421 


34235 


70419 


SAU802486 


34236 


70420 


SAU802500 


34237 


70421 


SAU802512 


34238 


70422 


SAU802525 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




1U1 10 


4A100 
HOjvU 


tj AXJIOROOO 
oAix Ivov77 


101 17 

Xvi 1 / 


46301 
HOjvI 


t> AXJ10S1 OA 


ini i c 

1U1 15 


4A109 
HOjUZ 


t> AXJ10810A 
x5/\JN 1U0 1U0 


1011Q ' 
Ivi 17 


46303 
HOjvj 


x> AXJ1081 1 1 
oAJN 1U01 1 1 


10190 


46304 

*tOJV*t 


tj AM10R1 1 0 




46305 
*tOjvj 


t> AXT10R190 


10199 

1 UiZZ 


46306 
HOjUO 


ts AM10819/? 


l UiZj 


46307 
40jU / 


t> AM10C1 19 


101 94 


46ioa 

HOjUo 


tj AXI10C1 50 


10195 
1 UiZj 


4610Q 
40jU7 


t> AVT10C1 59 


IviZO 


46110 


tj A\T1 A0 1 CO 


10107 


4611 1 


£)AIN 1U5105 


1 01 98 


4611 9 
HOjxZ 


TJ AXTl OBI HI 


1 019Q 


4611 1 
40 j 1 j 


r> AXT1AB1 7A 
oAJN 1U51 /4 


1 01 if\ 


A £11 A 
hOj 14 


TJ AXJ1 AQ1 OA 


10111 
1U1 J 1 


4611 5 
40j 1 J 


r> ATvUOQl 09 


10119 
iUx jZ 


46316 
*fOJ io 


TJ AXJ1O01 fi^? 


1 01 11 


A AIM 
40 J 1 / 


T> AM1O01 00 




>161 1 0 
40j1o 


TJ AXT1 O09A5 


1 A1 15 


403 iy 


TJ AXT1 AOOA/C 

oAjNIUoZUo 


1 ai 1/; 


yf A19A 
40JZ0 


TJ AXT1 A0O1 A 


1 AI T7 
IU1 J / 


40jZI 


TJ AXllAOTJyt 


1 Ol 10 
lvl jo 


/16199 

40jxZ 


TJ AXT1 AOI'3'7 


1 Ol 1Q 


>K191 

40jZj 


TJ AX11 AOTJO 


1 01 40 


46194 
40jx4 


TJ AXT1 AQTvIO 


10141 
lUl*f 1 


46195 
40jxj 


TJ AXT10Q9£0 
oAIN lUoZOU 


10149 


46196 
40jZ0 


TJ AXT1 AB9*CO 
i5AINlUoZ0y 


101/11 
1U143 


A6197 
40jZ / 


D AXfl A0171 

rJAINlUoZ/l 


1 0l AA 


40jZo 


TJ AXT1 AOTT7 

oAIN lUoZ / / 


1 01 A* 


40jZ7 


"D AXT1 AOOOii 

dAN1Uozo4 


1 0l AG. 


40jj0 


TJ AXT1AOTO"7 


101 AH 
Xvx4/ 


40jjI 


T~> AXT1AOOAA 


1 Ol AQ 
10145 


/1£119 
40jOZ 


TJ AXT1 A01AO 


101/10 


/16111 
40 J j j 


TJ AXTl AOQO 


1 01 50 
1 Ui jU 


A All A 
40jj4 


TJ AX11 AC1/1C 


101 51 


46115 
40jjj 


TJ AXT1 AQ1 CA 

xjAXN IUojOI 


101 59 


46116 
4Ojj0 


TJ AMI AOQ/CT 


101 51 
iVl jj 


46117 
40jj / 


TJ AXTl AO^I Al 

£>AJNlUo4UJ 


101 5A 
1004 


4A11Q 
40 J JO 


TJ AXT1 AO/1 AO 

r> ANlUo4Uy 


101 55 
101 jj 


40 J J7 


TJ AXTl AO/1 1 C 


1 01 5£ 


A £1 A A 
40j4U 


TJ A XT 1 A 0 A O A 

o AN 1 Uo4ZU 


101 j / 


40J41 


TJ A XT 1 AO /IOC 

oAN10o4z5 


1 AI 50 

lyl jo 


40J4Z 


T-> a XT1 AO A C t 

BAN 108451 


1 Ol 5Q 

lvl jy 


40j4j 


■p> A XT 1 AO /I CO 


1 0l /CA 


A&1AA 

40j44 


TD AXTl AO A til 

JdANI 08463 


1 0l £1 


/1 61/1 5 

40j4j 


T> AXT1 AOA^O 

BAN 108468 


l A1 £rt 


AA1A& 

40j40 


"D A XT 1 AO A T/T 

BAN 1084/0 


101 AI 
lUlOJ 


461/17 
40J4 / 


D axti [\ocr\c 

dANIOojUo 


1 AI 6A 


A £1 A 0 
40J45 


n axii aoc i o 

BAN108518 


1 A1 £5 
lUltO 


40J4V 


TD AXT1AOC1A 

BAN108519 


10166 


46350 


BAN108522 


10167 


46351 


BAN108525 


10168 


46352 


BAN108531 


10169 


46353 


BAN108534 


10170 


46354 


BAN108536 



DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




99178 


58362 


HIN100931 


99 179 


58363 


HIN100932 


991 RO 


58364 


HTN100939 


91181 


58365 


HIN100942 


22182 


58366 


HIN100943 

i 4 111 AW^^v 


22183 


58367 


HIN1 00944 


991 8A 


58368 


HTN 100950 


991 8S 


58369 


HIN 100951 




58370 

JOJ /V 


HTN100955 

1 111 1 1VV7 J J 


99187 


58371 


HTN 10095 7 

J 111 l 1 W7 J / 


991 88 


58372 

JOJ /x 


HTN 10095 8 
niii 1W7JO 


99189 


58373 

JOJ « J 


HIN 100960 

lllil 1VV7VV 




58374 

JOJ /*T 


HTN 100962 

1111 1 1VV7VX 


22191 


58375 

JOJ / J 


HIN 100963 


22192 

XX 176 


58376 

JOJ / V 


HIN100969 

1111 1 JW/U7 


22193 

XX 1 7 J 


58377 

JOJ / / 


HIN100971 

lllil 1 VV7 f 1 


22194 

XX 17t 


58378 

JOJ / o 


HIN1 00973 

1111 1 1 VV7 / *J 


22195 


58379 

JOJ /7 


HIN 100974 

1 1 li i 1 VV7 / " 


9919fi 

XX 17U 


58380 

JO JOV 


HTN 100979 

• IXHX 1 W7 » 7 


22197 

XX 17/ 


58381 

JO JO 1 


HTN1 00980 

1111 1 1 W70V 


99198 

XX 1 70 


5838? 

JO JOx 


HTN1 00982 

XX UN 1 W70X 


99199 

XX 177 


58383 

JO JOJ 


HTN 100983 

XXXXN 1VV7Q J 


99900 


5838A 

JO JO*T 


HTN 100985 

11X1N 1 VV70J 


99901 

XXXV 1 


JO JO J 


HTM 100999 

XXXI 1 1 VV77X 


22202 

XXX vX 


58386 

JO JOV 


HIN 100998 

1 111 X 1 VV770 


22203 


58387 


HIN101001 

X 111 l lul W 1 


22204 

xxxvt 


58388 

JO JOO 


HIN1 01002 

lllil 1V1VVX 


22205 

XXXV J 


58389 

JO J07 


HIN101007 

XlUi 1 VI vv / 


22206 


58390 


HIN101025 

1 1 11 N 1 VI VX J 


99907 

XXXV / 


58391 

JO J7 1 


HTN101030 

XXXI N 1 VI VJV 


99908 
xxxvO 


58399 

JO J7X 


HTN101036 

XXXIN 1 v X V JU 


99900 

XXXV7 


58303 

JO J7J 


HTN101037 


99910 

XXX IV 


58394 

JOJ7*r 


HTN101030 

XiXIN X \J I v J7 


22211 

XXX 1 1 


58395 

JO J7 J 


HIN101041 

1 111 1 1 V 1 V*t 1 


99919 

XXX IX 


58396 

JO J7V 


HTN101049 

XXXXX 1 V 1 v*tx 


22211 

XXX 1 J 


58397 

JO J/ / 


HTN101051 

XXXI X 1 V X V J X 


22214 


58398 

JO J70 


HIN101052 

1 1X1 X 1 V 1 V JX 


22215 

XXX 1 J 


58399 

JO J77 


HIN101054 

XX11X IVlVJt 


. 22216 

XXX IV 


58400 

JO*tVV 


HTN101057 

X XXIX 1 V X V J 1 


22217 


58401 

JO*TV 1 


HTN101066 

11UX 1 VI vvv 


99918 

XXX 1 o 


58409 

JOtVX 


HTN 101 070 

X111X 1 V X V / v 


22219 

XXX 1 7 


58403 

JOtVJ 


H1N101074 

XX XIX X V X V / *t 


22220 
xxxxv 


58404 

JOfVt 


HTN101075 

XiXXx 1 V 1 U / J 


22221 

XXXX 1 


58405 

JO*TVJ 


HTN101077 

XlliX 1 vX V / / 


22222 

xxxxx 


58406 

JO*tVU 


HTN101078 

XlXlX JUlu/O 


22223 


58407 

JO*tV / 


HTN 101 084 

1 1X1 X IVXvOH 


99924 

xxxxt 


58408 

JOtVO 


HTM1010R5 

XlXlX iUlUOJ 


22225 


58409 

JOtV7 


HTN101086 

XXXXX X V X VO V 


22226 


58410 

JO*t IV 


HTN1010R0 

XI XIX Ivl V07 


22227 


58411 


HIN101094 


22228 


58412 


HIN101098 


22229 


58413 


HIN101100 


22230 


58414 


HIN101103 


22231 


58415 


HIN101104 


22232 


58416 


HIN101106 




365 





PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




34239 


70423 


SAU802530 


34240 


70424 


SAU802534 


34241 


70425 


SAU802560 


34242 


70426 


SAU802603 


34243 


70427 


SAU802611 


34244 


70428 


SAU802630 


34245 


70429 


SAU802633 


34246 


70430 


SAU802647 


34247 


70431 


SAU802666 


34248 


70432 


SAU802679 


34249 


70433 


SAU802687 


34250 


70434 


SAU802712 


34251 


70435 


SEP 100077 


34252 


70436 


SEP100083 


34253 


70437 


SEP100151 


34254 


70438 


SEP100200 


34255 


70439 


SEP100265 


34256 


70440 


SEP100270 


34257 


70441 


SEP100573 


34258 


70442 


SEP100701 


34259 


70443 


SEP100718 


34260 


70444 


SEP100719 


34261 


70445 


SEP100915 


34262 


70446 


SEP 100950 


34263 


70447 


SEP101087 


34264 


70448 


SEP101306 


34265 


70449 


SEP102450 


34266 


70450 


SEPI02493 


34267 


70451 


SEP102632 


34268 


70452 


SEP102883 


34269 


70453 


SEP103164 


34270 


70454 


SEP200018 


34271 


70455 


SEP200020 


34272 


70456 


SEP200029 


34273 


70457 


SEP200039 


34274 


70458 


SEP200040 


34275 


70459 


SEP200043 


34276 


70460 


SEP200047 


34277 


70461 


SEP200050 


34278 


70462 


SEP200052 


34279 


70463 


SEP200058' 


34280 


70464 


SEP200059 


34281 


70465 


SEP200060 


34282 


70466 


SEP200061 


34283 


70467 


SEP200070 


34284 


70468 


SEP200071 


34285 


70469 


SEP200072 


34286 


70470 


SEP200076 


34287 


70471 


SEP200080 


34288 


70472 


SEP200082 


34289 


70473 


SEP200083 


34290 


70474 


SEP200084 


34291 


70475 


SEP200085 


34292 


70476 


SEP200090 


34293 


70477 


SEP200091 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




1 Al "T1 
IU171 


4033D 


T> AXT1 A©C/1"7 


1 ai in 
1U1 II 


/16116 
40.530 


15 AXT1 AQ1"7A 


1 nni 
1U1/3 


/1A117 
403 J 1 


is AXI10R171 
oAJN 1U00 /3 


lUl 74 


/1A11R 


D/vlNlUoO /D 


1 Al TC 


/1A11Q 
4033:* 


■q a KM AQIOA 


1A1 o^ 

101/0 


AAOAA 

4030U 


D AXT1 OR1Q1 


1 Al TO 

10177 


a AOAl 
46301 




1 Al TO 

10178 


A<TO AO 

46362 


"D AXT1 AO AAA 

rSAINlOoOUO 


1 Al OA 

10179 


46303 


Q AXT1 AQA1 Q 


1 Al OA 

10180 


46364 


O AXT1 AGAO 1 


1 Al O 1 

10181 


46365 


tj A XT 1 AO AO A 

dAIN IUouaO 


1 A1 QO 

10182 


46300 


xJAINIUoOZ/ 


1 Al OO 

10183 


A AOA*7 

4636/ 


to A XT! A06*I1 


1 Al OA 

10184 


A /Tl CO 

46368 


r> AXT1 AQAAO 


1 Al O C 

10185 


A AO AO 

46369 


"D AXI1 


1 Al OA 

10180 


A A0*7A 

463 /0 


Tj AXT1 AOAOO 

x3AIN1UoOo3 


1 A1 OO 

10187 


A^OOI 

46371 


rj a XT 1 AOAOA 

rJAINlOoOoO 


10188 


46372 


"D AXT1 AD AAA 

BAN 108090 


10189 


46373 


T) AVTlAOCA/T 

13 AN 108696 


1 Al AA 

10190 


46374 


Ty AXn AOOAC 

BAN 108705 


10191 


46375 


T5 AXMAOOIA 

BAN108710 


1 A 1 Al 

10192 


46376 


BAN108719 


1 Al Al 

10193 


A AOT7 

46377 


r> AXT1 

BAN 108 /Zl 


10194 


a^tooo 

46378 


"D AXTIAOOO/I 

BAN lOo /34 


1 A1 AC 

10195 


£0OA 

46379 


BAN 108740 


1 Al AZT 

10196 


A AOOA 

46380 


O A XT1 A07/1/1 

BAN 108 744 


1 A 1 AO 

10197 


46381 


O AXT1 AQ^Cyl 

BAN 108 /D4 


1 A1 r\o 

10198 


A AO OO 

46382 


15 avii AO*7CC 

BAN 108755 


10199 


46383 


TO AXT1AC7AA 

BAN 108766 


10200 


46384 


TO A XT 1 AOOO/I 

BAN 108774 


1 AO A 1 

10201 


A£~i OC 

46385 


to A XT 1 AOIOI 

BAN 108783 


10202 


A^O OiC 

46386 


O A XT1 AOTOA 

BAN108789 


10203 


AAOO*7 

46387 


TO A XT 1 AC7AA 

BAN 108790 


1 AO A/1 

10204 


46388 


Q AXT1AC7QT 

BAN 108 /97 


1 AOAC 


A zro on 

403 oy 


BAN lUooZz 


1 AOAiC 

10206 


/lAOGA 

46390 


T3 AXT1 AQ01/I 

BAN 10oo34 


i aoao 
10207 


A AOO 1 

46391 


D AXT1AQQOA 

BAN 108836 


10208 


46392 


TO AXT1 AOOCC 

BAN108855 


1 AO A A 

10209 


46393 


T~) AXT1AOOCA 

BAN108859 


10210 


46394 


t*> A XT 1 AO 0 /n 

BAN 108863 


1 AO 1 1 

10211 


46395 


BAN108866 


1 AO 1 O 

10212 


A£. *J C\H 

46396 


O A XT 1 AO O if A 

BAN108869 


10213 


46397 


T"> A XT1 AOOT1 

BAN108871 


10214 


/I ZTO AO 

46398 


r> axtiaoooo 

BAN108883 


i ao 1 c 

10215 


il ^O AA 

46399 


BAN108891 


1 AO 1 £. 

10216 


y4 ZT A A A 

46400 


T% AXflAOAAO 

BAN 108902 


10217 


A£.A Al 

46401 


"O A XT1 AOAAO 

BAN108908 


1 AO 1 O 

10218 


>1 if /I AO 

46402 


i-> axtiaoaio 
BAN108913 


10219 


,1 £. A A O 

46403 


T> A XT 1 AO AO 1 

BAN108921 


10220 


46404 


Ti AXT1AOAOO 

BAN108929 


10221 


46405 


BAN108931 


10222 


46406 


BAN108934 


10223 


46407 


BAN108968 


10224 


46408 


BAN108978 


10225 


46409 


BAN 108997 



DNA Protein Gene LocusID 



SeqID 


SeqID 




000 oi 
22233 


jo41 / 


UTXT1 A1 1 A*7 


OOOQ Vl 

22234 


Do41o 


TTTXTI Al 1ftR 


22235 


CQA1 A 

j04iy 


TTTXTI Al I AO 


OOOOiT 

22230 


Do4ZU 


IJTXT1 Al 1 1 A 


00000 

22237 


*IQA01 


TTTXTI Al 111 

rlUN lUi 1X1 


00000 
22238 


D0422 


TT|XT1 Al 119 

niiN 1U1 1 lA 


OOOO A 

22239 


58423 


TTTXTI Al 1 11 

rilNlUl 1 13 


OOO i4A 

22240 


CO AO A 

58424 


TTTKT "I Al 1 1 A 

rllNlOl 1 14 


OOO/I 1 

22241 


CO AOC 

58425 


TTTXTI AT 11C 

rliNlUl 1 15 


OOO A O 

22242 


Co Ana 
58426 


TJTXT 1 Al 1 1 A 

xllN 1U11 10 


OOO/ll 

22243 


CO AOO 

5842/ 


TTTXTI A1 1 1 *7 
liUNlUl 11/ 


22244 


CO AOO 

58428 


tjtxT 1 A1 11C 

rilNlUl llo 


OOOyf r 

22245 


CO AOA 

58429 


TTTXTI Al 1 OA 

rilNlUllZO 


OOO A A 

22240 


jo43U 


TTTXTI Al IOC 
XlJJN 1U1 123 


OOO ytO 

2224/ 


CO AO 1 

58431 


TTTXTI Al IOA 

HJJN1U1 12y 


OOO >( O 

22248 


CO AOO 

58432 


TJTXT 1 A 1 1 AO 

lilNlOl 143 


OOO il A 

22249 


COAT? 

58433 


TJTXT 1 A 1 1 A A 

H1N101140 


OOO CA 

22250 


CO AO A 

58434 


TJTXT T Al 1 CI 

JtllN101151 


000c 1 
22251 


CO AOC 

58435 


T TTXT 1 Al 1 CO 

H1N101152 


OOOf 0 

22252 


58436 


TTTXTI A1 1 CO 

HIN101157 


OOO C5 

22253 


CO AOO 

58437 


TJTXT 1 Al 1 AA 

H1N101160 


OOOC A 

22254 


CO AO O 

58438 


TTTXT 1 A 1 1^1 

HIN101161 


22255 


co Aid 
58439 


TTTXTI A1 1 AO 

rilN101163 


OOO c ^ 

22256 


CO A A A 

58440 


TTTXT 1 Al 1 A A 

rllN101166 


oooco 

2225/ 


CO A At 

58441 


TJTXT 1 A 1 1 in 
HiNlOl 1 /0 


oooco . 

22258 


CO A AO 

58442 


TJTXT 1 All TO 

HiNlOl 1 72 


OOOCft 

22259 


CO A AO 

58443 


TJTXT 1 Al 1 *7A 

rllNlOll /6 


OOO^A 

22260 


CO A A A 

58444 


TTTXTI Al 1O0 

HIN101178 


000^1 
22261 


CO A AC 

58445 


TTTXT 1 Al 1 O 1 

HIN101181 


000^0 
22262 


CO A AH 

58446 


TTTXTI A1 1 OA 

HIN101184 


22263 


CO A Al 

58447 


TJTXT 1 A 1 IOC 

H1N101185 


OOO^A 

22264 


CO A AO 

58448 


TTTXT 1 A1 1 OA 

H1N101 186 


22265 


CO A AC\ 

58449 


TJTXT 1 A1 1 OO 

rllN101188 


22260 


CO A CA 

58450 


tjtxT 1 A 1 101 

rllNlOl 191 


OOO^T 

2226/ 


coaci 
58451 


TJTXT 1 All AO 

rllN101192 


OOO AO 

22268 


C O A CO 

58452 


TJTXT 1 A1 OAA 

rllN 101200 


OOO Afl 

22269 


C OA CO 

58453 


TJTXT 1 A 1 OA 1 

rilNlOlZOl 


OOOOA 

22270 


CO AC A 

58454 


TTTXTI Al OAO 

HIN101203 


22271 


58455 


TTTX T 1 A 1 OAA 

HIN 101204 


00000 
22272 


CO AC C 

58456 


TTTXTI Al OAA 

HIN101209 


22273 


58457 


TTTXTI Al Oil 

HIN101211 


OOOO A 

22274 


CO A CO 

58458 


TTTXTI Al 0 1 A 

HIN101214 


0000 c 
22275 


CO A C A 

58459 


TTTXTI A111 f 

HIN101215 


0000^ 
22276 


CO A Cf\ 

58460 


TTTXT 1 A 1 O 1 O 

HIN101218 


00000; 
22277 


CO A £1 

58461 


TTTXT 1 Al OO A 
HIN1OI224 


00000 
22278 


CO A AO 

58462 


TTTXTI Al OOC 

HIN 10 1225 


OOOOA 

22279 


COACO 

58463 


TTTXT 1 A 1 OO 

HIN101226 


OOOO A 

22280 


C O A£. A 

58464 


TTTXTI Al On A 

HIN101230 


22281 


58465 


HIN101231 


22282 


58466 


HIN101232 


22283 


58467 


HIN101236 


22284 


58468 


HIN101245 


22285 


58469 


HIN101249 


22286 


58470 


HIN101251 


22287 


58471 


HIN101252 




366 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




'XAIOA 


7047R 
/ v/*t /o 


QEP200094 




70479 


SEP200097 


jHAyo 


704R0 


55EP200102 




70481 


SEP200110 




70482 


SEP200115 




704R3 


SEP200118 




704R4 


SEP900129 

UiwI LUU lA>7 


14101 


704R*i 


CppOAA117 


1A10? 


704R6 


O J-rX AUVI 1 JO 


lillOl 


704R7 


cppoAAiAO 


14104 


704RR 


SRP900141 


1410^ 


7O4R0 




1410fi 


70400 


SFP900143 


14107 


704Q1 


1JFP700145 


1410R 


70409 


QPP9001 54 

%JUL It \J\J IJt 


14100 


70401 


£t\J\J 1JU 


14HO 


70404 


xPP900161 


1411 1 
34 j 1 1 


7040** 


QPP900169 
ocrzw 1 ua 


04110 
34 J 12 


70406 


OTP900164 
dJZr AUU 1 OH 


14111 


70407 


HPP900161 
ocjr Auvy 


14114 
343 l*f 


7040 R 


QPP900166 


1411 o" 


70400 


QPP900 1 67 


141 1 A. 
j*t J 10 


70** 00 


HPP900160 


14117 


70^01 


cpp900171 


141 1R 


70^09 


WP900171 


14110 


70101 


WP900171 


14190 

j*fjAU 


70104 


WP9001 7R 


14191 
J*rJAl 


70101 


HPP9001R0 


14199 
jH jZZ 


70106 


QPP9001R9 


14191 


70107 


QPP9001R4 
oCr AUU 1 o*t 


14194 

J*>JA*t 


7010R 


QPP90O1R7 
0 Cir AUv 10/ 


1419^ 


' 70100 


CTjpOAAT AA 


1419A 
J*f 3AO 


70110 


QPP90010R 
oDr zuu x yo 


14197 


7011 1 


^FP900900 


1419 R 


70119 

/V/J LA 


WP900909 

OUl ApVIVI Aw A 


14190 


7011 1 


HFP900901 


14110 


70114 


xFP900904 


14111 


7011 1 


WP900906 


14119 

J*+JJA 


7011 6 


QPP900900 


14111 


70117 


QPP9009 1 4 


14114 


7011 R 


QPP9009 1 1 


IAIOC 


701 10 
/Uj 1^ 


QPP90091 7 


OA11A 


70190 


CPP90091 R 


14117 


70191 


^IPP900999 

OXJ>X AUUAAA 


1411R 
J*rJ Jo 


70199 


WP90099R 

l5 JZ.X AU v A AO 


14110 


70191 


cppoo099.0 


14140 


70194 


^PP900919 

OCX ■fcVUZ> v /Zi 


14141 


70191 


cpp900911 


14149 


70196 


^FP900914 

O Xvi AU v A J)*T 


14141 
34343 


/V/D2/ 


QPP900011 
oxix AUUA3D 


34344 


70528 


SEP200238 


34345 


70529 


SEP200240 


34346 


70530 


SEP200241 


34347 


7053 1 


SEP200242 


34348 


70532 


SEP200243 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusH) 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Oene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


oeqLU 




10226 


46410 


BAN109007 


22288 


58472 


HIN101253 


34349 


70533 


SEP200245 


10227 


46411 


BAN109013 


22289 


58473 


HIN101254 


34350 


70534 


SEP200247 


10228 


46412 


BAN109015 


22290 


58474 


HIN101255 


34351 


70535 


SEP200249 


10229 


46413 


BAN109023 


22291 


58475 


HIN101257 


34352 


70536 


SEP200251 


10230 


46414 


BAN109036 


22292 


58476 


HTN101266 


34353 


70537 


SEP200253 


10231 


46415 


BAN109040 


22293 


58477 


HIN101268 


34354 


70538 


SEP200255 


10232 


46416 


BAN109049 


22294 


58478 


HIN101269 


34355 


70539 


SEP200257 


10233 


46417 


BAN109052 


22295 


58479 


HIN101270 


34356 


70540 


SEP200260 


10234 


46418 


BAN109057 


22296 


58480 


HIN101271 


34357 


70541 


SEP200261 


10235 


46419 


BAN109062 


22297 


58481 


HIN101274 


34358 


70542 


SEP200262 


10236 


46420 


BAN109065 


22298 


58482 


HIN101277 


34359 


70543 


SEP200263 


10237 


46421 


BAN109070 


22299 


58483 


HIN101278 


34360 


70544 


SEP200265 


10238 


46422 


BAN109082 


22300 


58484 


HIN101284 


34361 


70545 


SEP200267 


10239 


46423 


BAN109088 


22301 


58485 


HIN101285 


34362 


70546 


SEP200269 


10240 


46424 


BAN109098 


22302 


58486 


HIN101286 


34363 


70547 


SEP200270 


10241 


46425 


BAN109120 


22303 


58487 


HIN101288 


34364 


70548 


SEP200271 


10242 


46426 


BAN109134 


22304 


58488 


HIN101290 


34365 


70549 


SEP200272 


10243 


46427 


BAN109136 


22305 


58489 


HIN101294 


34366 


70550 


SEP200273 


10244 


46428 


BAN109157 


22306 


58490 


HIN101297 


34367 


70551 


SEP200275 


10245 


46429 


BAN109166 


22307 


58491 


HIN101301 


34368 


70552 


SEP200277 


10246 


46430 


BAN109192 


22308 


58492 


HIN101302 


34369 


70553 


SEP200278 


10247 


46431 


BAN109213 


22309 


58493 


HIN101303 


34370 


70554 


SEP200280 


10248 


46432 


BAN109223 


22310 


58494 


HIN101309 


34371 


70555 


SEP200281 


10249 


46433 


BAN109230 


22311 


58495 


HIN101310 


34372 


70556 


SEP200282 


10250 


46434 


BAN109236 


22312 


58496 


HIN101314 


34373 


70557 


SEP200287 


10251 


46435 


BAN109240 


22313 


58497 


HIN101315 


34374 


70558 


SEP200295 


10252 


46436 


BAN109246 


22314 


58498 


HEM101320 


34375 


70559 


SEP200301 


10253 


46437 


BAN109247 


22315 


58499 


HIN101323 


34376 


70560 


SEP200319 


10254 


46438 


BAN109279 


22316 


58500 


HIN101324 


34377 


70561 


SEP200320 


10255 


46439 


BAN109296 


22317 


58501 


HIN101328 


34378 


70562 


SEP200335 


10256 


46440 


BAN109301 


22318 


58502 


HIN101331 


34379 


70563 


SEP200338 


10257 


46441 


BAN109344 


22319 


58553 


HIN101333 


34380 


70564 


SEP200340 


10258 


46442 


BAN109347 


22320 


58504 


HIN101334 


34381 


70565 


SEP200343 


10259 


46443 


BAN 109348 


22321 


58505 


HIN101341 


34382 


70566 


SEP200346 


10260 


46444 


BAN109357 


22322 


58506 


HIN101344 


34383 


70567 


SEP200347 


10261 


46445 


BAN109365 


22323 


58507 


HIN101348 


34384 


70568 


SEP200350 


10262 


46446 


BAN109367 


22324 


58508 


HIN101356 


34385 


70569 


SEP200351 


10263 


46447 


BAN109383 


22325 


58509 


HIN101357 


34386 


70570 


SEP200352 


10264 


46448 


BAN109395 


22326 


58510 


HIN101359 


34387 


70571 


SEP200353 


10265 


46449 


BAN109397 


22327 


58511 


HIN101365 


34388 


70572 


SEP200354 


10266 


46450 


BAN109399 


22328 


58512 


HIN101368 


34389 


70573 


SEP200360 


10267 


46451 


BAN109409 


22329 


58513 


HIN101397 


34390 


70574 


SEP200371 


10268 


46452 


BAN109416 


22330 


58514 


HIN101399 


34391 


70575 


SEP200372 


10269 


46453 


BAN109424 


22331 


58515 


HIN101407 


34392 


70576 


SEP200374 


10270 


46454 


BAN109456 


22332 


58516 


HIN 101408 


34393 


70577 


SEP200375 


10271 . 


46455 


BAN109468 


22333 


58517 


HIN101410 


34394 


70578 


SEP200377 


10272 


46456 


BAN1 09471 


22334 


58518 


HIN101411 


34395 


70579 


SEP200384 


10273 


46457 


BAN109475 


22335 


58519 


H1N101412 


34396 


70580 


SEP200388 


10274 


46458 


BAN 109506 


22336 


58520 


HIN101413 


34397 


70581 


SEP200390 


10275 


46459 


BAN109519 


22337 


58521 


HIN101415 


34398 


70582 


SEP200396 


10276 


46460 


BAN109521 


22338 


58522 


HIN101417 


34399 


70583 


SEP200407 


10277 


46461 


BAN109524 


22339 


58523 


HIN101418 


34400 


70584 


SEP200408 


10278 


46462 


BAN109528 


22340 


58524 


HIN101420 


34401 


70585 


SEP200415 


10279 


46463 


BAN109532 


22341 


58525 


HIN101431 


34402 


70586 


SEP200416 


10280 


46464 


BAN109533 


22342 


58526 


HIN101432 


34403 


70587 


SEP200417 



367 



WO 02/077183 PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




10281 


46465 


BAN 109536 


22343 


58527 


HIN101433 


34404 


70588 


SEP200419 


10282 


46466 


BAN109542 


22344 


58528 


HIN101435 


34405 


70589 


SEP200424 


10283 


46467 


BAN109546 


22345 


58529 


HIN101436 


34406 


70590 


SEP200430 


10284 


46468 


BAN109552 


22346 


58530 


HIN101437 


34407 


70591 


SEP200432 


10285 


46469 


BAN 109554 


22347 


58531 


HIN101440 


34408 


70592 


SEP200433 


10286 


46470 


BAN109556 


22348 


58532 


HIN101441 


34409 


70593 


SEP200437 


109R7 


46471 


BAN1 09558 

Xy.xYXN 1W7JJO 


22349 


58533 


HIN101495 

X All ^ X w X ^T*r *r 


34410 


70594 


SEP200448 


109RR 


46479 


RANI 09561 


22350 


58534 


HIN101502 

im i i v i y v** 


34411 


70595 


SEP200449 


109RQ 


46473 


BAN 109563 

ujttliv x vyy vy 


22351 


58535 


HIN101506 

X X A J t X W X W 


34412 


70596 


SEP200452 


10900 


*TV*T /*T 


BAN109567 

UrUi X Vy y v 1 


22352 


58536 


HIN101513 


34413 


70597 


SEP200453 


10291 


46475 

tut / J 


BAN109585 


22353 


58537 


HIN101522 

A AA j ^ X X/ X A* A* 


34414 


70598 


SEP200454 


10292 


46476 


BAN109593 


22354 


58538 


HIN101523 


34415 


70599 


SEP200455 


10293 


46477 


BAN109607 

X^ X^XX t A \J +r W # 


22355 


58539 


HIN101524 


34416 


70600 


SEP200458 


10294 


46478 


BAN 109609 


22356 


58540 


HIN101526 


34417 


70601 


SEP200460 


10295 


46479 


BAN109620 

XyiU^ 1 Vy V*»V 


22357 


58541 


HIN101528 


34418 


70602 


SEP200461 


10296 


46480 


BAN109623 

JLI/u ^ IVy V^*y 


22358 


58542 


HIN101530 

a. xxx ^ x \/ x «s V 


34419 


70603 


SEP200462 


10297 


46481 


BAN 109630 


22359 


58543 


HIN1 01541 

X XXX « X w X mfw A 


34420 


70604 


SEP200463 


1029R 


46489 


BAN109652 

D/Ui 1 \yy vyx< 


22360 


58544 


HIN101542 

i ill ^ i v i y i ** 


34421 


70605 


SEP200466 

U.WA *»VV ■ W 


10299 


46483 


BAN109661 

U/Vll 1U/UU 1 


22361 


58545 

y oy "Ty 


HIN101543 

i hi iivi y™y 


34422 


70606 


SEP200469 


10300 


46484 


BAN109684 


22362 


58546 


HIN101544 

i iii 1 1 v i y i i 


34423 


70607 


SEP200471 


10301 


46485 


BAN109694 

JJ/vl i 1 Vy Vy™ 


22363 


58547 


HIN101550 

nil i i v i y y v 


34424 


70608 


SEP200474 


10302 


46486 


BAN 109705 


22364 


58548 


HIN101551 


34425 


70609 


SEP200476 


10303 


46487 


BAN109710 


22365 


58549 


HIN101552 


34426 


70610 


SEP200477 


10304 


46488 


BAN109714 


22366 


58550 


HIN101555 

x xxx » x V X *J *J 


34427 


70611 


SEP200478 

*mJ A— J A A* \J\J \ f \J 


10305 


46489 


BAN109722 


22367 


58551 


HIN101557 

x xxx i X \J X %*r f 


34428 


70612 


SEP200480 


10306 


46490 


BAN109723 


22368 


58552 


HIN101559 

X XXX ™ X \J X ~S w *r 


34429 


70613 


SEP200481 


10307 


46491 


BAN109731 


22369 


58553 


H1N101564 

l ill i 1 V 1 y \j—r 


34430 


70614 


SEP200482 

LJl^l faVv iUm 


10308 


46492 


BAN109743 

i-»iU 1 J Vy / "Ty 


22370 


58554 


HIN101565 


34431 


70615 


SEP200487 


10309 


46493 


BAN 109756 

JJ/l-l^l 1 Vy 7 / y v 


22371 


58555 


H1N101567 

x xxx^i xvi y v / 


34432 


70616 


SEP200493 

lylyX iVVT7J 


10310 


46494 


BAN109777 

Xy .fvX ^ i. vy III 


22372 


58556 


HIN101571 

lliil IVl J / 1 


34433 


70617 


55EP200495 


10311 


46495 


BAN 109779 

XJ t\X\ 1 \J J IIS 


22373 


58557 


H1N101573 

x xxi 'i x v i y / y 


34434 


70618 


SEP200496 

Ly X~>X iUU^/U 


10312 


46496 


BAN1 09784 


22374 


58558 


HIN101576 

1 1 ii ~ i v i y f \j 


34435 


70619 


SEP200503 

oiwi a»v vy vy 


10313 


46497 


BAN109792 

iJiu ^ ivy / y*r 


22375 


58559 


HIN101577 

i ill t i v i y / i 


34436 


70620 


SEP200506 

*J»'<* *• vvy w 


10314 


46498 


BAN109795 


22376 


58560 


HIN101580 

X XXX l X w X w \J 


34437 


70621 


SEP200507 


10315 


46499 


BAN109810 


22377 


58561 


HIN101581 

xxxx^ x v x y *y x 


34438 


70622 


SEP200509 


10316 


46500 


BAN109818 

iy.«i^^ ivy v i v 


22378 


58562 


HIN101592 

x xxx l iv Uyi. 


34439 


70623 


SEP200517 

VJiyi *»vvy x / 


10317 


46501 


BAN109819 

i»*u ~ ivy V 1 y 


22379 


58563 


H1N101594 

x xxx ~ x v x y y t 


34440 


70624 


SEP200520 

LJX-/X iiVVJ^V 


10318 


46502 


BAN109820 


22380 


58564 


H1N101596 

X XXX ^1 X V1J/U 


34441 


70625 

/ VVXJ 


SFP200524 


10319 


46503 


BAN109841 

urui ivy v » x 


22381 


58565 


H1N101599 

xxxx^ X v 1 y y y 


34442 


70626 


SEP200530 

OXvX LVVJ JV 


10320 


46504 


BAN 109844 

iyiU 1 ivy v i * 


22382 


58566 


HIN101600 

X XXX 'I X V X Uv v 


34443 

y i f »y 


70627 


SEP200536 

OXyX iwv/J y V 


10321 


46505 


BAN109853 


22383 


58567 


H1N101601 

X X XX " 1 VI v v X 


34444 


70628 


SEP200539 


10322 


46506 


BAN109858 

iyixi ^ ivy vy v 


22384 


58568 


HIN101608 

XXXX^f X VI wo 


3444S 

y*r t ty 


70629 


SEP200540 


10323 


46507 


BAN109871 


22385 


58569 


H1N101610 

1 XXX 1 1 V 1 V 1 V 


34446 


70630 


SEP200546 

iyj_ix ^ v vy t v 


10324 


46508 


BAN 1098 72 


22386 


58570 


HIN101612 

XiXX^I XVIVI^ 


34447 


70631 


SEP200547 


10325 


46509 


BAN109879 

Lirui ivy u / y 


22387 


58571 


H1N101613 

x xxx > x v l \J x y 


34448 


70632 


SEP200550 

Ji^i a»v vy y v 


10326 


46510 


BAN109892 

lvyoy*» 


22388 


58572 


H1N101614 

X XXI > xuiuit 


34449 

y*t*t*ty 


70633 


SEP200552 


10327 


46511 


BAN 109893 


22389 


58573 


HIN10161Q 

x XXX i X V X v X y 


34450 


70634 


SEP200553 


10328 


46512 


BAN109894 


22390 


58574 


HTN101624 

X XXX N IVlvftt 


34451 


70635 


SFP200554 

ky xyx x-vvjjt 


10329 


46513 


BAN109895 

jyiui ivy uyy 


22391 


58575 


HTN101625 

XXXXX X V 1 \J£mJ 


34452 


70636 

/VVJU 


SFP200558 

ui^l LVVJ y 0 


10330 


46514 


BAN109911 


22392 


58576 


HIN101627 


34453 


70637 


SEP200560 


10331 


46515 


BAN109916 


22393 


58577 


HIN101641 


34454 


70638 


SEP200563 


10332 


46516 


BAN109931 


22394 


58578 


HIN101642 


34455 


70639 


SEP200564 


10333 


46517 


BAN109939 


22395 


58579 


H1N101645 


34456 


70640 


SEP200567 


10334 


46518 


BAN109941 


22396 


58580 


HIN101656 


34457 


70641 


SEP200570 


10335 


46519 


BAN109955 


22397 


58581 
368 


HIN101658 


34458 


70642 


SEP200580 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene Locus ID 


DNA 


Protein 


Gene LocusE) 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




IUjjO 


46590 


r AN 109973 


2210R 


58582 


HIN101661 


34459 


70643 


SEP200584 


1 OH 7 


46591 
tOjZx 


j> an 109977 

£>rvl ti 1 v/J ' / 


99100 

*^J77 


58583 


HIN101663 

X 111 1 Ivl V/ WW 


34460 


70644 


SEP200585 


1 fYlIB 
IUjjO 


A6 59 9 


RANI 09086 


99400 


58584 


HIN101670 

X 111 1 M w !> w 1 W 


34461 


70645 


SEP200589 




A£591 
40jZj 


RAN 100001 


99^01 


585R5 

JO JO J 


H1N101677 


34462 


70646 


SEP200591 


1 f\1A(\ 
1Uj4U 


A£59A 
40jZ4 


RAN 100007 
xj/vrN ix/yyy / 


99409 


585R6 


HIN101678 


34463 


70647 


SEP200593 


lvj41 


A6595 
40jZj 


RANI 10014 
DAn i xuu i*t 


99A01 


58587 

JO JO / 


HIN101681 


34464 


70648 


SEP200597 


1 n7i47 
1Uj4z 


40jZ0 


RAM1 10070 


9940A 


58588 

JO JOO 


H1N101683 

XXXI 1 IviV/OJ 


34465 


70649 


SEP200598 




40 jz / 


RANI 1009R 

13 /UN X lUVZO 


99405 


58589 

J0J07 


WIN101684 

1 XXi 1 X \J X 


34466 


70650 


SEP200616 


1Uj44 


A659R 
M-O JZO 


RANI 10090 

Xj/YXN 1 1 UUZf 


22406 


58590 


HIN101685 

XXXXl XV IvU"' 


34467 


70651 


SEP200625 


i o^a^ 

1uj4j 


46590 


RAN1 10011 


22407 


58591 


HIN101686 

11111 lu 1 vUV 


34468 


70652 


SEP200626 


lUjfO 


465io 

*rUJ JV 


RAN1 10041 

D/Ui X 1 vvrtJ 


2240R 


58592 


HIN101690 

1111 i Ivlv/V 


34469 


70653 


SEP200630 


101A7 


46511 

**Oj J 1 


RAN1 10046 

JjrTLli 1 IV/vtU 


22409 


58591 

JOJ7J 


HIN101694 

i in i a v i \jy~ 


34470 


70654 


SEP200633 


i o^ar 

lvj4o 


A6519 
40j jZ 


RAN1 10051 


99410 


58594 


HTN101697 

x xii i xui \jy f 


34471 


70655 


SEP200634 


ioiaq 

lvj47 


A6511 


RAN1 10054 

OrVl. 1 X luUJt 


2241 1 


58595 

JOJ7J 


HIN101698 

1X11 1 X V X v«7 o 


34472 


70656 


SEP200654 


IvjjU 


40jj4 


RAN1 10060 

JjrVl i 1 I UvUv 


99419 


5R506 


fTIN101699 


14473 
j * f / j 


70657 


SEP200656 

UJ_il iiVUv^U 


1 Al^l 
IUjj 1 


A£^15 


RAN1 10067 


99411 


5R507 

JOJ7 / 


TTTN101704 

I 111 1 1U1 / V*T 


14474 
j it / ^ 


70658 

f VV JO 


SEP200670 


1 fil^o 
1 vJJZ 


HOD JO 


RAN1 10074 


99414 


5R5QR 

JOJ70 


HTN1O1705 

XXXXilUl /UJ 


14475 

J T f / J 


70659 


SEP200677 


1 o^i 


Afi517 


RAN1 10077 


22415 


58599 

JOJ77 


HCM101707 

X XXX 1 XVI / V / 


34476 


70660 


SEP200678 


1vjj4 


A651R 

*!vJ JO 


RANI 100R1 

XJrYXi 1 luuOJ 


22416 


58600 


HPY100001 

XXX x xwvvx 


34477 


70661 


SEP200699 


1m« 
xujj j 


46510 

HDJJ7 


RAN1 10084 


22417 


58601 


HPY 100002 

X XX X lUUvvli 


34478 


70662 


SEP200711 


10156 


46540 

tOJHU 


RAN1 10089 


2241 R 


58602 


HPY100003 

X XX X XVVVVJ 


34479 


70663 


SEP200713 


1 0157 


46541 


HAN1 10095 

UxVi N 1 1W7J 


22419 


58601 

JOOVJ 


HPY 100009 

XXX 1 1WVU7 


34480 


70664 


SEP200718 


i UjjO 


A65A9 

fUJnZ 


RAN1 10101 


99490 


58604 


HPY10001 1 

X XX X X WV X X 


14481 


70665 


SEP200723 




AA5A1 
40j4j 


RAN1 101 10 


99491 


5R605 


MPY1OO095 

xxx I IvvUZJ 


14489 


70666 

/ vuuu 


SFP200716 

(JUl IrUV / J V 


i a^a 

IUjOu 


AA^AA 
40j44 


RAN1 101 1A 


99499 


5R606 


HPY1 00096 

xxx I xUUUZU 


14481 


70667 

/ VUU 1 


SFP200740 


1 n^fii 

lUjul 


A65A5 


RAN1 101 A1 




5R607 


TTPV 100014 

XXX I XVVVJt 


14484 


70668 
/ vuuo 


SEP200741 


1 oi£9 

1 UjOZ 


*tUj40 


RAN1 101 AO 


99494 

ZZ*tZ*t 


5R60R 


HPY 100055 
xxx x XUUUJJ 


14485 

j'rtoj 


70669 


SEP200742 


IujOj 


A65A7 


RAN1 101 57 


99495 


5R60Q 


HPY 100066 

XI X 1 XWUUU 


14486 


70670 

/ VU /V 


SEP200741 

OXJX Xr V V / *T J 


1 oi^a 

1 U JOT 


A654R 


RAN1 101 70 


99496 


5R610 
jou i \j 


HPY 100067 

XXX X L\J\J\J\J I 


14487 


70671 


SiRP200752 

JXvl l»vu / Jli 


i oi65 


46540 


RAN1 101 79 


99497 


5R61 1 


HPY 100070 

XXX X XUVV/V 


14488 

J*t*TOO 


70672 

/ VV / 


SEP200756 


10166 

IUjOO 


46550 


RAN1 101 7R 


2249 R 


58612 

JOU \.*» 


HPY 100071 

XXX X XVVV/J 


14489 


70673 

/ VV / J 


SEP200765 


10167 

I UJU / 


46551 

*+UJ J X 


RAN1 101 81 


22429 


58611 

JOU 1 J 


HPY 100074 

X XX X XVVV#*T 


i 14490 


70674 


SEP200771 


1016R 


HUJJi 


RAN1 10202 


22410 


58614 

JOU 1*T 


HPY 100075 

XXX X I VV V / J 


34491 

J*T*T^ X 


70675 

/ VV I J 


SEP200773 


1016Q 


46551 

*tUJ JJ 


RAN1 10205 


22411 


58615 

JOU 1 J 


HPY 100077 

X XX X X WV / / 


14492 


70676 

/ vv / v 


SEP200775 

kJXvX *»VV / / J 


10170 

Iuj /U 


*TUJ J*t 


RAN1 10916 


99419 


5R616 

JOU 1U 


HPY 100081 

XXX X xuuuox 


14491 


70677 

/ VU f 1 


WP200778 

LjXJX j- w / / 0 


1 0171 

IUj I 1 


46555 


RAN1 1091 R 


99411 


5R617 


HPY1 000R9 
xxx x XUvvOZ 


14404 


70678 

/UU / o 


SFP200779 


10179 


46556 


RAN1 10991 


99414 


5R61R 


HPY1000R4 

XXX I XvUvOH 


14495 


70679 
/ uu / y 


<%EP200782 
OX-/ 1 vvj / oz> 


10171 


46557 


RAN1 10917 


99415 
zz*tj«? 


5R619 

J0017 


HPY1 000R6 

XXX X XvWOU 


14496 


70680 
/ vuou 


SFP200784 

i7XvX *vU / 0*t 


1017A 


4655R 


RANI 1091R 


99416 

ZZH JQ 


5R690 


HPY1 000R7 
xxx x Ivvvo / 


14497 

JH*t7 f 


706R1 

/ UOO X 


^FP200785 

OLrlXiUy / 0 J 


10175 


46559 


RAN1 1095R 


99417 


58621 

JOUi 1 


HPY 10008 8 

X IX X XV woo 


14498 

J*T*T^O 


70682 


SEP200786 


10176 
1 vj /U 


46560 


RANI 10260 

Drill 1 1 vy^vjvj 


2241R 


58622 


HPY 100096 

X XX X X UUv7v 


14499 


70681 

/ VVO J 


SEP200794 


10177 


46561 

TVJ V X 


RANI 10262 


22419 


58623 


HPY100107 

XXI 1 xwxv/ 


34500 

J ' J VV 


70684 

/ WOT 


SEP200795 


1 017R 


46569 


RAN1 10965 


99440 


58624 


HPY1001 14 

XXL X XUUX X*T 


14501 

J*T JV X 


70685 

/ VUO J 


SFP200797 


10170 


46561 


RAN1 10976 
Drui 1 1 u/. / u 


99441 


58625 


HPY1001 19 

X XX X X UU X X 7 


14509 


70686 
/ uuou 


SFP200799 


1 o'jro 

1 VjOv 


46564 


RANI 109R5 


99A49 

ZZ*HtX. 


5R696 


HPY100191 

XXX X 1UV1Z.1 


14501 

jHjvj 


706R7 
/ vOO / 


QFP900800 

OXjX Z.VUOVV 


i a^ri 


46565 


RANI 109RR 


99AA1 


5R697 


HPY1001 99 
Xxx I 1 v v 1 ZZ 


1A50A 


706RR 
/Uooo 


WP900R01 


1 A**R9 

1 VJOZ 


46566 
*tOjOO 


R AN1 10905 


99AAA 


5R69R 


HPV100191 

Xxx I IuUIZj 


14505 
jHjvj 


706R0 


QPP900R09 

dET ZUvoUZ 


i oiri 


46567 

HO JO / 


RAN1 10906 


994AS 

Z.ZH*t«7 


5R690 
j oozy 


HPY1 001 94 

xxx x xvvlZH 


14506 
J*tjV/0 


706Q0 


WP900R04 

OxZ.1 Zvvovt 


i oi ra 

1UjO*t 


4656R 


RAN1 1 010R 


994A6 


5R610 
joOjv 


HPY 1001 10 

XXX X XUUXJU 


14507 


70601 
/uoy 1 


QFP900R06 

OXixZUUOvO 


10385 


46569 


BAN1 10321 


22447 


58631 


HPY100131 


34508 


70692 


SEP200811 


10386 


46570 


BAN1 10325 


22448 


58632 


HPY100137 


34509 


70693 


SEP200812 


10387 


46571 


BAN110337 


22449 


58633 


HPY100141 


34510 


70694 


SEP200816 


10388 


46572 


BAN 110343 


22450 


58634 


HPY100150 


34511 


70695 


SEP200819 


10389 


46573 


BAN 110377 


22451 


58635 


HPY100151 


34512 


70696 


SEP200820 


10390 


46574 


BAN1 10379 


22452 


58636 


HPY100160 


34513 


70697 


SEP200821 



369 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10391 


46575 


Tt AXT1 1 m 

BAN1 10382 


10392 


46576 


T"l AVT1 inioi 

BAN1 10383 


10393 


46577 


BAN1 10387 


10394 


46578 


BAN1 10414 


10395 


46579 


Tt i\T1 t ft. A '1 A 

BAN1 10434 


10396 


46580 


BAN ll 0444 


10397 


46581 


T-» 1\T1 -t ft. A A ft 

BANH0448 


10398 


46582 


BAN 110449 


10399 


46583 


-t-> i \t« | a j /*ft 

BAN1 10462 


10400 


46584 


T> i\T1 1 ft. A /"I 

BAN1 10463 


10401 


46585 


BAN 110475 


10402 


46586 


BAN1 10476 


10403 


46587 


B AN 1 1 0486 


10404 


46588 


BANH0503 


10405 


46589 


BANH0506 


10406 


46590 


BAN110511 


10407 


46591 


BANH0516 


10408 


46592 


i-* i \ ti 4 An ft 

BANH0518 


10409 


46593 


T~\ A \ T 1 4 ft r* ft ft 

BAN 11 0520 


10410 


46594 


BAN1 10524 


10411 


46595 


T> A "V T 1 i ft f ft yl 

BAN 110534 


1Q412 


46596 


1-v 1 vTI 1 ft ^ A C 

B AN 1 1 0545 


10413 


46597 


BANH0554 


10414 


46598 


BANH0560 


10415 


46599 


BANH0580 


10416 


46600 


BANH0583 


10417 


46601 


BANH0595 


10418 


46602 


BANH0605 


10419 


46603 


BAN1 10606 


10420 


46604 


BAN1 10615 


10421 


46605 


BAN1 10623 


10422 


46606 


BAN 110626 


10423 


46607 


BANH0629 


10424 


46608 


BANH0631 


10425 


46609 


BANH0636 


10426 


46610 


BANH0637 


10427 


46611 


BAN1 10638 


10428 


46612 


BAN1 10643 


10429 


46613 


BAN 110648 


10430 


46614 


BAN 110650 


10431 


46615 


BAN1 10655 


10432 


46616 


BANH0656 


10433 


46617 


BANH0657 


10434 


46618 


BANH0675 


10435 


46619 


BAN 1 1 0678 


10436 


46620 


BANH0693 


10437 


46621 


BAN ll 0697 


10438 


46622 


BANH0701 


10439 


46623 


BANH0703 


10440 


46624 


BANH0707 


10441 


46625 


BAN1107H 


10442 


46626 


BANH0714 


10443 


46627 


BANH0716 


10444 


46628 


BANH0721 


10445 


46629 


BANH0744 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




22453 


COOT 

J 00 J / 




OO/I <A 
22454 


JoOjo 




22455 


CQ£1A 

58639 




22456 


5864U 


ni* i luui / j 


22437 


5oo41 


t_rp v i nn 1 77 


22458 


roir jo 
58642 


tjpvi nni70 
LIT X iuui fy 


22459 


58643 


TTDV1 nni fin 
rLr i luuioU 


OO/I ^A 

2246U 


JO 044 


ttt>vi nm fto 


22461 


58045 


rLr I IUU1 yL 


O0/4£0 

22462 


5 5040 




22405 


co/^7 
jo04/ 


JTLr I 1 \J\J 1 i'H 


2z404 


5o04o 


trpvinniOQ 
rLr x ixpjiyy 


22405 


58049 


rxr I 1UU2U0 


22466 


5865U 


rlr i lUU2wy 


OO/I iC*7 

22467 


58651 


rlr I XUU211 


OO/I iTO 

22468 


COjTCO 

58652 


tXDV 1 A AO 1 *7 

rirY 1UU21 / 


22469 


58653 


rlr i lUU2iy 


224 /U 


58054 


tTDVI AA774 
rlr X 1UU224 


00/101 

224/1 


58055 


TTDVI AAOOC 

rlr X 1UU225 


2Z4/Z 


55050 


rLr X lUULO j 


224 /J 


J 00 J / 


rlr X 1 UU2 34 


224 /4 


58658 


TTDVI aaooc 
rlr X 1UU23D 


oo/io*; 
224/ j 


58059 


TTDVinno^/i 

rlr X 1UU230 


OO/I *7C 

22476 


5866U 


TTDV1 AAOOQ 

rlr X 11HJ23V 


AA ATI 

22477 


58661 


TJDV1 f\f\OA A 

rlr Y 1UU24U 


22478 


58662 


ITDV1 AAOylO 

rlr X 1UU243 


OOzf7A 

22479 


58663 


TTDV1 AAO/K 

rlr Y 1DU246 


A«^n#i 

22480 


cor/C/( 

58664 


tTDVI AAO < 1 

rlr Y 1UU251 


oo/i 0 1 
22481 


58665 


1TDV1 AAO CC 

rlr Y 1UU255 


OO /t QO 

22482 


jo 000 


TTDV1 AAO^A 

rlr X 1UU20U 


22483 


5800/ 


TXDV 1 A A7 <7 

rlr X 1UU202 


22484 


JoOOo 


TJPVI AAO /TO 

rlr X 1 UU203 


OO/I QC 

22485 


joooy 


TTDV1 AA7*71 
rlr X 1UU2/3 


22486 


586/U 


TTDV1 AAO«7c 
rlr X 1UU2 /5 


OO/lOO 

2248/ 


<OiC71 

586/1 


TTDV 1 AAO H(L 

rlr Y 1UU2/0 


OO A OO 

22488 


co^^o 
58672 


TTDV 1 AAO HI 

rlrYlU027/ 


/I OA 

22489 


58673 


TTDV 1 AAO 0 C 

rlrY10U285 


22490 


58674 


TTDV 1 AAO OA 

HrYlUU289 


oo/i ni 

22491 


586/5 


TTDVI AAOOO 

rlrYlUU2y2 


OO/I AO 

22492 


5o0/0 


TTDV1 AAO 01 
rlr X ltHJ2y3 


OO/lOO 

2245*3 


586/ / 


TTDV1 AAOO/1 
rlr X 1 WZy^f 


OO/l A/I 

22494 


586/0 


TTDVI AAO 
rlr X lUU2yj 


01/1 AC 

22495 


586 fy 


TTDV 1 AAOOO 
rlr X 1 UUZV / 


OO/IQ/C 
22496 


5o6oU 


TTDV1 AAOOC 

rlr Y lUU2yo 


OO/lOO 

22497 


58681 


TTDV1 AAOOQ 

rlrY JUu2yy 


OO/I AO 

22498 


co^oo 

58682 


ttdv 1 AAO AO 

rlrY10U3U8 


22499 


58683 


tTTI'V 1 AAO 1 O 

HP X 100313 


OO f AA 

22500 


58684 


TT~n"V^ 1 AAO 1 c 

riPY 10U315 


oo cm 
22501 


58685 


TJDV1 AAO 1 Q 

rlrY10U318 


OO C AO 

22502 


58686 


TTTJV 1 AAO O C 

HPY 100325 


22503 


58687 


HPY10O326 


22504 


58688 


HPY100344 


22505 


58689 


HPY100345 


22506 


58690 


HPY100346 


22507 


58691 


HPY100348 



370 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




34514 


70698 


SEP200827 


34515 


70699 


SEP200828 


Jt J IV 


70700 


SEP200833 


34517 


70701 


SEP200834 


34518 


70702 


SEP200837 




70703 


SEP200853 


34520 


70704 


SEP200862 


34521 


70705 


SEP200863 


34522 


70706 


SEP200864 


34523 


70707 


SEP200869 


34524 


70708 


SEP200875 


34525 


70709 


SEP200876 


34526 


70710 


SEP200880 


34527 


70711 


SEP200881 


34528 


70712 


SEP200882 


34529 


70713 


SEP200883 


34530 


70714 


SEP200884 


34531 


70715 


SEP200890 


34532 


70716 


SEP200891 


34533 


70717 


SEP200892 


34534 


70718 


SEP200893 


34535 


70719 


SEP200894 


34536 


70720 


SEP200895 


34537 


70721 


SEP200896 


34538 


70722 


SEP200897 


34539 


70723 


SEP200898 


34540 


70724 


SEP200899 

\Ja\*jX \J \J \J *r 


34541 


70725 


SEP200901 


34542 


70726 


SEP200905 


34543 


70727 


SEP200907 


34544 


70728 


SEP200908 


34545 


70729 


SEP200910 


34546 


70730 


SEP200913 


34547 


70731 


SEP200915 


34548 


70732 


SEP200917 


34549 


70733 


SEP200921 


34550 


70734 


SEP200922 


34551 


70735 


SEP200923 


34552 


70736 


SEP200927 


34553 


70737 


SEP200928 


34554 


70738 


SEP200934 


34555 


70739 


SEP200935 


34556 


70740 


SEP200938 


34557 


70741 


SEP200942 


34558 


70742 


SEP200943 


34559 


70743 


SEP200945 


34560 


70744 


SEP200955 

%JA*iM> Am\J\J S *J *J 


34561 


70745 


SEiP200967 


34562 


70746 


SEP200968 


34563 


70747 


SEP200972 


34564 


70748 


SEP200975 


34565 


70749 


SEP200983 


34566 


70750 


SEP200985 


34567 


70751 


SEP200986 


34568 


70752 


SEP200989 



WO 02/077183 
DNA Protein 
SeqID SeqID 


Gene Locus ID 


DNA 
SeqID 


Protein 
SeqID 


Gene LocusID 


DNA 
SeqID 


PCT/US02/09107 
Protein Gene LocusID 
SeqID 


10446 


46630 


TJ AXT1 1 AO/lC 

BAN 110745 


OOCAO 

ZZ508 


CQ/COO 

58092 


nri IUUjj / 


J*TJU7 


70753 


SEP200992 


10447 


46631 


tj a xn 1 men 

BAN 11 0750 


*>OC AA 

22509 


COCCYX 

58093 


T-TDV1 AA1/CH 

rLr Y 100 j OU 


Jt J / V 


70754 


SEP200994 


10448 


46632 


tj a vii i aico 

BAN1 10758 


22510 


CO/CO/I 

58694 


TJTDV1 AAQ/C1 

rlr 1 100301 


JtJ f X 


70755 


SEP200997 


10449 


46633 


BAN 110763 


22511 


58695 


UDV 1 AAO ^< 

rlr 1 100300 


JHj/L 


70756 


SEP200998 


10450 


46634 


T* AVT1 IftTTI 

BAN 110772 


225 12 


CO CC\£L 

58696 


Tjnvi AAO^O 

liri 10030/ 


j*f j/J 


70757 


SEP201002 


10451 


46635 


BAN 110775 


OOC 1 i 

22513 


co can 
58697 


tjtjv 1 AAO£Q 

rlr 1 100309 


^A^74 
j*tJ 


70758 


SEP201006 


10452 


46636 


T> AXT1 1 AIOG 

BAN 11 0789 


22514 


CQ/CAQ 

58098 


TXDV1 f\(Y\Hf\ 

rlr I IUUj /U 


j**j / J 


70759 


SEP201007 


10453 


46637 


TJ AXT1 1 AOA/1 

BAN 110/5/4 


OOC 1 C 

22515 


CQ/COO 

58099 


rlr I IUUj /** 


j*f j /O 


70760 


SEP201009 


10454 


46638 


"D AXT1 1 AQAO 

BAN 110803 


OOC1 £ 

225 10 


35 /UU 


rlr i IUUj /O 


J*T J / / 


70761 


SEP201014 


10455 


46639 


TJ AXT1 1 AQA/1 

BAN1 10804 


OOC 1 *7 

2251 / 


jo /Ul 


rlr I IUUj / / 


JHJ tO 


70762 


SEP201015 


10456 


46640 


tj A XT1 1 AQA/C 

BAN 11 0800 


OOC1 © 

225 18 


55/UZ 


Jtlr I IUUjo / 




70763 


SEP201017 


10457 


46641 


T> A XT 1 1 AO AO 

BAN 110808 


OOC1 A 

22519 


CQ7AO 

58 /03 


rlr i IUUj^I 


j*»joU 


70764 


SEP201018 


10458 


46642 


Tj x xil 1 A0 1 A 

BAN1 10814 


OOCOA 

22520 


COOA/1 

58704 


rlr 1 1UUJ50 


JHJOl 


70765 


SEP201019 


10459 


46643 


T» AXT1 1 AOO A 

BAN 11 0824 


OOC11 

22521 


CQOAC 

58705 


UDV1 AAIOC 

HrY 1UU395 


j*fjoZ 


70766 


SEP201022 


10460 


46644 


n AXTI 1 t\0 A A 

BAN 110840 


22522 


58/00 


TUTJV1 AA1QO 

rlr i 100399 


J4JOJ 


70767 


SEP201025 


10461 


46645 


Tj AXT1 1 AO /II 

BAN 11 0842 


11 CIO 

22523 


•CQ7A1 

58/0/ 


TJT>V1 AA/i AC 

rlr Y 10U4U5 


O/lCQ/l 


70768 


SEP201028 


10462 


46646 


-rj AXT1 1 AOCA 

BAN1 10850 


11CO/I 

22524 


58 /0o 


Tjnvi AA/f 1 1 

rlr i 1UU41 1 


J4JOJ 


70769 


SEP201029 


10463 


46647 


T> AXT1 1 AQ/C1 

BAN 11080/ 


22525 


COOAO 

58/09 


tjtjv' 1 AA/11 1 

rLr i 1UU41 J 


j4jo0 


70770 


SEP201035 


10464 


46648 


tj AXT1 1 AQ7C 

BAN 1 108/5 


ooco/c 
ZZjZO 


CQ71 A 
JO / 1U 


tttjvi nriAi 7 
rlr I lUU*f 1 / 


j4jo / 


70771 


SEP201036 


10465 


46649 


"D AXT1 1 AQQO 

BAN 110882 


oocoo 
2252 / 


CQ71 1 

jo/ii 


rlr x iUU't'jH 


^4jOO 


70772 


SEP201038 


10466 


46650 


tj AXTI 1 f\QQ1 


ooco© 


C0710 
Jo / 1Z 


rlr I lUU*tOy 




70773 


SEP201048 


10467 


46651 


TJ AXT1 1 AQO'7 

BAN 1108V / 


oocoo 
22529 


CC71 1 

58/13 


TTT)V 1 A (\A 70 

rlr I 1UU4 /Z 


0/1COA 
j457U 


70774 


SEP201054 


10468 


46652 


TJ AXTI 1 AOA/I 

BAN 11 0904 


OOCOA 

225 30 


CQOI A 

58/14 


TjnVI A (\A nz. 

rlr i 1U04/0 


O/l CGI 

34 jy i 


70775 


SEP201068 


10469 


46653 


TJ AXT1 1 AA AA 

BAN 11 0909 


2253 1 


con c 
58715 


TTTJV1 AA/f O 1 

riPY 100481 


1A COO 

34592 


70776 


SEP201069 


10470 


46654 


TJ AXT1 1 AA1 O 

BAN110913 


22532 


con /c 
58716 


TJTJV1 (\T\A QC 

rlr Y 100485 


1A COO 

34593 


70777 


SEP201082 


10471 


46655 


T> A XT 1 1 A A 1 C 

BAN1 10910 


IIC^O 

22533 


COOl o 

58/1 / 


TJDV 1 AA/1 Q/Z 

HrY 100480 


O/lCO/1 

345V4 


70778 


SEP201086 


10472 


46656 


TJ A XI 1 1 A A 1 O 

BAN110918 


22534 


58/18 


TJTJV1 AA/I0Q 

rlr 1 100488 


1/tCOC 

345^5 


70779 


SEP201087 


10473 


46657 


T> AXTI 1 AAO 1 

BAN1 10931 


22535 


COOl Q 

58719 


tjtjv 1 AA/1 OA 

rlr Y 100489 


0/1 CO/C 

34590 


70780 


SEP201090 


10474 


46658 


O AXJ1 1 AOOO 

banhu93z 


00<TO/C 

22530 


CQOOA 
JO /ZU 


TJTJV 1 AA/1 AO 

rlr 1 1 UU4y j 


0/1C07 
j4jy / 


70781 


SEP201092 


10475 


46659 


TJ A XT1 1 AQ40 

rJANllU94o 


2253 / 


CQO01 
jo /Zl 


tTDVI AA/tOC 

rlr I lUU4yj 


O/ICOQ 

34jVo 


70782 


SEP201093 


10476 


46660 


tj ami 1 aoo 
BAN11U951 


OOCOO 

ZZ53o 


CQOOO 
jo ILL 


rlr I 1UU4V0 


OACQO 

34jyy 


70783 


SEP201095 


10477 


46661 


TJ a xn 1 

BAN1109 /Z 


OO^OQ 

22539 


58 /23 


tjtjv 1 AAC AO 

rlr 1 10U3UJ 


O/liCAA 
J40UU 


70784 


SEP201102 


10478 


46662 


"D A XII 1 fiOT/J 

BAN 1109/0 


22540 


CQOO/1 

58 /24 


TJTJV1 AAC AC 

rlr I 100505 


0/1 £A1 

J40U1 


70785 


SEP201112 


10479 


46663 


t> axti 1 nnof 
BAN 110980 


OOC/I 1 

22541 


COIOC 

58725 


TJDV 1 AA C AO 

HrY 100507 


O/l^CAO 

34002 


70786 


SEP201114 


10480 


46664 


T) AXri 1 t AA1 

BAN1 11001 


OOC.41 

22542 


58726 


TJTJV 1 AAC AO 

HrY 100509 


O/1/CAI 

34003 


70787 


SEP201115 


10481 


46665 


TJ AXfl 1 1 A1 c 

BAN111016 


11 C A 1 

22543 


coin 

58727 


TTTW 1 AAC 1 A 

HrY 1005 10 


O yl iTA>1 

34004 


70788 


SEP201117 


10482 


46666 


TJ AXTf 1 1 A1 A 

BAN111019 


11 C A A 

LLoM 


COOOO 

58728 


TTT>V 1 AAC 1 1 

HrY 100512 


34005 


70789 


SEP201118 


10483 


46667 


U AXTI 1 1 AOC 

BAN1 11025 


11 C A C 

22545 


COOIQ 

58729 


TJTJV 1 AAC1 1 

HrY 100521 


34000 


70790 


SEP201119 


10484 


46668 


TJ AXT1 1 1 AC£ 

BAN 11 1050 


OOC/1 /C 

Z2540 


CO'70 A 

58/30 


TJTDV1 AAC/IO 

HrY 100542 


0/1/CAO 

34007 


70791 


SEP201122 


10485 


46669 


15 A XII 1 1ACQ 


00C/17 

ZZj4/ 


CC03 1 
JO /Jl 


TJTJV 1 AAC/4 l 

nri 1 UU j4j 


0^4/CAO 

j40Uo 


70792 


SEP201129 


10486 


46670 


"D A XII 1 1 A/CO 

DAlNll 1UOZ 


ZZj4o 


jo /jZ 


tTDVI A AC/1/1 

rlr i IUUj'M' 


0/1 /CAO 

j40uy 


70793 


SEP201130 


10487 


46671 


TJ AXTI 1 1 ATI 

oANi 1 10/3 


OOC/IO 

ZZ549 


JO /JJ 


tjtjv 1 AAC /I C 

HrY 100545 


0/1/C1 A 

34010 


70794 


SEP201132 


10488 


46672 


TJ A XII 1 1 AOO 

BAN11 1U/9 


OOCCA 

ZZ550 


58/34 


TJTJV 1 AAC C A 

HrY 100550 


0/I/C1 1 

34011 


70795 


SEP201139 


10489 


46673 


TJ AXTI 1 1 AOC 

BAN1 11095 


OOCC 1 

22551 


C0O7C 

58/35 


TTTJV1 AACC1 

HrY 100551 


0/1 /C1 1 

34612 


70796 


SEP201146 


10490 


46674 


O AX71 111 f\1 

BAN111103 


oocco 

22552 


58736 


TTTJVI AAC CO 

HrY 100552 


O/f /CI o 

34613 


70797 


SEP201147 


10491 


46675 


TJ A XTt 111 AC 

BAN111105 


11 CC1 

22553 


coin 
58737 


T_TTJV T AAC C A 

HrY 100554 


34614 


70798 


SEP201149 


10492 


46676 


TJ A XT1 11111 

BANllllll 


11 CCA 

22554 


58/38 


TJTJV 1 AA CCC 

HrY 100555 


34615 


70799 


SEP201157 


10493 


46677 


TJ AXTI 1 1 1 1 < 

BANlllllO 


oo ccc 
22555 


58/39 


TJTJV 1 AAC £0 

HrY 100502 


0/1^1 iC 

34616 


70800 


SEP201160 


10494 


46678 


TJ A XII 1 1 1 1 Q 

BAN111119 


OOCC/C 


CQO/1A 
JO /4U 


LTDVl AAC /CO 

HrY 100503 


ia /cn 
34617 


70801 


SEP201161 


10495 


46679 


TJ A XII 1 1 1 A C 

£>ANI11 14j 


oocco 

ZZj j i 


jo /41 


tjtjv 1 AAC/CO 

HrY 10050/ 


1 AC\ O 

34618 


70802 


SEP201163 


10496 


46680 


RAM11 1 1 S4 




JO /H^ 


rir i i\j\jD\jy 


J^fOl v 


70803 


SEP201165 


10497 


46681 


BANU1196 


22559 


58743 


HPY100571 


34620 


70804 


SEP201166 


10498 


46682 


BAN111201 


22560 


58744 


HPY100574 


34621 


70805 


SEP201168 


10499 


46683 


BAN111216 


22561 


58745 


HPY100575 


34622 


70806 


SEP201169 


10500 


46684 


BAN111220 


22562 


58746 


HPY100585 


34623 


70807 


SEP201171 



371 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10501 


46685 


BAN1 11224 


10502 


46686 


BAN1 11284 


10503 


46687 


BAN1 11288 


10504 


46688 


BAN1 11291 


10505 


46689 


BAN111310 


10506 


46690 


BAN111315 


10507 


46691 


BAN1 11327 


10508 


46692 


BAN111328 


10509 


46693 


BAN111331 


10510 


46694 


BAN111337 


10511 


46695 


BAN111342 


10512 


46696 


BAN111346 


10513 


46697 


BAN1 11357 


10514 


46698 


BAN1 11360 


10515 


46699 


BAN111361 


10516 


46700 


BAN111369 


10517 


46701 


BAN111381 


10518 


46702 


BAN111398 


10519 


46703 


BAN1 11400 


10520 


46704 


BAN111416 


10521 


46705 


BAN1 11422 


10522 


46706 


BAN1 11428 


10523 


46707 


BAN111435 


10524 


46708 


BAN1 11440 


10525 


46709 


BAN1 11462 


10526 


46710 


BAN 11 1465 


10527 


46711 


BAN 11 1478 


10528 


46712 


BAN1 11488 


10529 


46713 


BAN1 11495 


10530 


46714 


BAN1 11498 


10531 


46715 


BAN1 11500 


10532 


46716 


BAN111504 


10533 


46717 


BAN111510 


10534 


46718 


BAN111521 


10535 


46719 


BAN111533 


10536 


46720 


BAN1 11549 


10537 


46721 


BAN111561 


10538 


46722 


BAN111566 


10539 


46723 


BAN111570 


10540 


46724 


BAN111580 


10541 


46725 


BAN111582 


10542 


46726 


BAN1 11588 


10543 


46727 


BAN1U598 


10544 


46728 


BAN1 11603 


10545 


46729 


BAN1 11609 


10546 


46730 


BAN111612 


10547 


46731 


BANU1615 


10548 


46732 


BAN1 11626 


10549 


46733 


BAN111627 


1 ACCA 


A £L "71 A 

40734 


BAN1 11644 


10551 


46735 


XJ AXT1 1 1 /CO 


10552 


46736 


BAN111654 


10553 


46737 


BAN1 11655 


10554 


46738 


BAN111672 


10555 


46739 


BAN111688 



DNA Protein Gene LocusID 
SeqID SeqID 



22561 


58747 


HPY1 00590 

AAA A AWWaf^V 


22564 


58748 


HPY100600 


22565 


58749 


HPY100602 


22566 


58750 

JO / JV 


HPY100603 


22567 


58751 


HPY100608 


22568 


58752 


HPY100610 


22569 


58753 


HPY100611 


22570 


58754 


HPY100613 


22571 


58755 

JO / J J 


HPY100615 

AAA X lUWUlJ 


22572 


58756 


HPY100617 

111 x 1 vW X f 


22571 

J~£*J I J 


58757 

JO / J / 


HPY 100632 

XXX A I UUUJA 


22574 


58758 


HPY100638 


22575 


58759 

JO / 


HPY 100640 

AAA A X V/V/S^T w 


22516 


58760 


HPY 100644 


22577 

^A* J 1 I 


58761 


HPY 100650 

AAA X I V v \JmJ V/ 


22578 


58762 


HPY100655 

A XX X 1 vV/Uj»/ 


22579 

X, A. J 1 J 


58763 


HPY100658 

AAA A k\J\J\J*J\J 


22580 


58764 

JO / V^T 


HPY 100661 

A AX X X WW* X 


22581 


58765 

JO / VJ 


HPY 100667 

X XX X l\Jv\J\J t 


77587 


58766 

JO / Uv 


HPY 100668 

i XX X 1UUUUO 


77581 


58767 

JO / U / 


HPY 100671 

XXX 1 XVVU/ 1 


77584 

Zav J OH 


58768 
JO / uo 


HPY 100672 

X XX X lUvu / A> 


22$%$ 

ZaVJO J 


58769 

JO / U7 


HPY1 00675 

XIX X X WV/U / J 


77586 


58770 

JO / /V/ 


HPY 100677 

XXX X IvvU / / 


77587 


58771 

JO III 


HPY 100681 

XXX X iUuUOl 


72588 


58772 

JO / 


HPY 100684 

XXX X X uuUOl 


22589 


58773 

JO / / J 


HPY 100691 

XXX X IWU7 1 


22590 


58774 

JO / / t 


HPY1 00692 

X XX X 1UUU7X> 


775Q1 


58775 

JO / / J 


HPY 100696 

XXX X IVVU7U 


775Q7 

j&avJ7aV 


58776 

JO » / vJ 


HPY 100698 

Xxx- X XVA/U.70 


775Q1 


58777 
JO / / / 


HPY 100700 

XXX x iw/uu 


775Q4 


58778 

JO I/O 


HPY 100705 

X IX I X v V / v J 


775Q5 


58770 
JO / 


HPY 100707 

Xlx I l\J\J l\3 I 


725Q6 


58780 

JO / Ow 


HPY10071 5 

XXX X A \l\J / 1 J 


225Q7 


58781 

JO/Oi 


HPY100716 

XXX I x W r Iv 


22598 


58782 

JO / oav 


HPY 100722 

XXX X XVV/A.A, 


22599 


58783 

JO f OJ 


HPY 100724 

X XX X 1 \J\J 1 A»" 


22600 


58784 

JO / 0*T 


HPY 100726 

XXX X X \J\J 1 £,\J 


22601 


58785 

JO / OJ 


HPY 100727 

XXX X X \J\J 1 z. / 




58786 

JO / OU 


HPY 100728 

XXX X xvV/aVO 


77601 


58787 
JO / o / 


HPY 100710 

XXX I L\J\J / JU 


77604 


58788 
JO / oo 


HPY 100747 

XXX X lUU f*T I 


77605 

Z.A.UUJ 


58789 
jo / oy 


HPY 100748 

XXX I IW/HO 


77606 

A.Z.UI/U 


58790 

JO />v/ 


HPY 100750 
xxx x 1 UU / Ju 


22607 

A.A.UU f 


58791 

JO /71 


HPY1 00755 

XXX X XVA//JJ 


77608 


58797 

JO / 7Z> 


HPY 100757 

XXX X X UV / J / 


22609 


58793 


HPY100759 


22610 


58794 


HPY100760 


22611 


58795 


HPY100761 


22612 


58796 


HPY100762 


22613 


58797 


HPY100764 


22614 


58798 


HPY100766 


22615 


58799 


HPY100773 


22616 


58800 


HPY100774 


22617 


58801 


HPY100786 




372 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




A ATA A 

34624 


TAOAO 

70o0o 


oEJrzX) 11// 


34625 


70809 


oHrZUll ly 


34626 


70810 


olir^Ullo/ 


"* A /IT 

34627 


70811 


CTTDOAI 1 Off 

oUfZUlloo 


34628 


70812 




34629 


*7AQ1 1 

70ol3 


orLfzUl ly4 


34630 


7Uol4 


otxxUl 1>0 


34631 


/UoIj 


CCDOAI 1 Off' 
oUrZUi IVo 


34632 


VOolo 


onrzUlzlJ 


34633 


"7A0 1 *7 

70ol / 


bfcrzUlil j 


a a a 

34634 


70818 


oEr201224 


34635 


70819 


SEP201225 


34636 


70820 


SEP201242 


34637 


70821 


OT7TH A I^jO 

SEP201243 


34638 


70822 


SEP201244 


34639 


70823 


OT7T10 A 1 A C 

OEF201240 


34640 


70824 


CT7150A1 1 /I O 

obr20124o 


34641 


70825 


SEP201249 


34642 


70826 


ijEr2U125U 


34643 


70827 


SEP201253 


34644 


70828 


OtJtl^AI ICC 

SEP201255 


34645 


70829 


SEP201258 


34646 


70830 


SEP201273 


34647 


70831 


SEP201275 


34648 


70832 


SEP201276 


34649 


70833 


SEP201278 


34650 


70834 


CiPWIAl nA 

SEP201279 


34651 


70835 


OPT^'IA 1 Ant 

SEP201282 


34652 


70836 


SEP201284 


34653 


70837 


OTn^Ai ado 

SEP201288 


34654 


70838 


ci'p'noAi ooa 

SEP201289 


34655 


70839 


SEP201290 


34656 


70840 


SEP201291 


34657 


70841 


SEP201292 


34658 


70842 


SEP201293 


34659 


70843 


OT^TIAAI A Ail 

SEP201294 


34660 


"1AO A A 

70844 


SEP201300 


3466 1 


*7 AO A C 

70845 


SEP201303 


34662 


TAO A £ 

70846 


nrnlA i iac 

SEP201305 


34663 


70847 


PT?niA1 1 A/T 

SEP201306 


34664 


70848 


SEP201307 


34665 


70849 


SEP201308 


34666 


70850 


SEP201309 


34667 


70851 


SEP201313 


34668 


70852 


SEP201315 


34669 


70853 


SEP201321 


34670 


1AOf A 

70854 


SEP201326 


34671 


70855 


SEP201328 


34672 


70856 


SEP20132y 


34673 


70857 


SEP201331 


34674 


70858 


SEP201333 


34675 


70859 


SEP201335 


34676 


70860 


SEP201337 


34677 


70861 


SEP201338 


34678 


70862 


SEP201339 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10556 


46740 


BANH1690 


10557 


A£HA T 

46741 


BAN1H697 


10558 


46742 


BAN1H700 


10559 


46743 


BAN1H707 


10560 


A £1 A A 

46744 


BANH1708 


10561 


A A c 

46745 


BAN1 11727 


10562 


A£*1 AAZ 

46746 


T"> A \ T1 1 T OlA 

BAN1 11729 


10563 


46747 


BAN1 11738 


10564 


A /T*1 AO 

46748 


T> A\T1 1 1 T ^"1 

BANl 11761 


10565 


46749 


T"> AXT1 1 1 T/TO 

BAN1 11762 


10566 


46750 


BAN1 11763 


10567 


46751 


BANH1797 


10568 


46752 


BAN1H817 


10569 


46753 


BAN111819 


10570 


46754 


BANl 11821 


10571 


46755 


t» i\ti i 1 riA j 

BAN1H824 


10572 


46756 


T> A \T1 1 i /f 

BANl 11826 


10573 


A /TC7 

46757 


BANH1842 


10574 


46758 


T» a vT1 1 1 O A O 

BANl 11848 


10575 


46759 


BANl 11 855 


10576 


46760 


BANl 11872 


10577 


46761 


BANl 11 886 


10578 


46762 


BANl 11 894 


I0579 


46763 


BANl 11897 


I0580 


46764 


BANl 11901 


10581 


46765 


BANl 11908 


10582 


46766 


BAN111913 


10583 


46767 


BAN111921 


10584 


46768 


BANl 11934 


10585 


46769 


BANl 11944 


10586 


46770 


BANl 11952 


10587 


46771 


BANl 11963 


10588 


46772 


BANl 11975 


10589 


46773 


BANl 11977 


1 0590 


46774 


BANl 11991 


10591 


46775 


BANl 1 1994 


10592 


46776 


BAN1H995 


10593 


46777 


BAN1H998 


10594 


46778 


BANl 11999 


10595 


46779 


BANl 12001 


10596 


46780 


T"V 1 \ T1 1 AAA 4 

BAN ll 2004 


10597 


46781 


BANl 1 2005 


10598 


46782 


BANl 1 2009 


10599 


46783 


BANH2016 


10600 


46784 


BAN ll 2022 


10601 


46785 


BANl 1 2023 


10602 


46786 


BANH2031 


10603 


46787 


BANH2038 


10604 


46788 


BAN ll 2042 


10605 


46789 


BANH2047 


10606 


46790 


BANl 1 2052 


10607 


46791 


BANH2058 


10608 


46792 


BANH2078 


10609 


46793 


BANH2079 


10610 


46794 


BANH2085 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




22618 


58802 


LTD VI AA*7A 1 


22619 


58803 


TJDV 1 A A*7A A 

rir 1 100794 


22620 


58804 


"LTD VI AA*7QC " 

rir 1 lUU/lO 


22621 


58805 


tjdv 1 A AO A 1 

rlrYlOOoOl 


22622 


58806 


TJDV 1 AA0 1 C 

HPY1Q0815 


22623 


58807 


TJDV1 AAQ1 *7 

riP I lUOol / 


22624 




TJDV1 AAOO 1 

rir r lUvJoxi 


22625 


COCAO 

58809 


rlr i luvoxx 


AO^A£ 

22626 


r on -1 f\ 

DOOlO 


rlr Y lUUozo 


22627 


COO 1 1 

588 ll 


HPYlOOox/ 


22628 


CO0 1 a 

58812 


TJDV1 AAOQ A 

rlrxlOUoJU 


22629 


COO 1 ^ 

58813 


tjdv 1 A A0 1 A 

HPY 100832 


22630 


58814 


HPY100833 


22631 


58815 


TTTJV1 AAOII 

HPY 100837 


22632 


COO 1 £. 

58816 


HrYlOOoJo 


22633 


coon 

58817 


TJDV1 A AO /I A 

rirY100o40 


22634 


COO 1 O 

58818 


TJTDV1 AAQ/1 1 

rlr Y 100841 


22635 


coo 1 a 

Dooly 


tjdVI AAO/M 

rlrYll/Uo44 


22636 




rirYlU0o4!> 


22637 


COOl 1 

58821 


TJDV1 A AO /I O 

HPY 100848 


22638 


58822 


TTD\f1 AAOCA 

HPY 100850 


22639 


58823 


T TTltT' 1 rtAO C A 

HPY1 00854 


22640 


58824 


HPY 100862 


22641 


58825 


HPY 100871 


22642 


58826 


TTDtri AAOT1 

HPY1 00872 


22643 


58827 


TTTW1 AAO"7 A 

HPY 100 874 


22644 


58828 


TTDV1 AAOTC 

HPY 100875 


22645 


cooon 

58829 


TTT1V1 AAOTT 

HPY100877 


22646 


COMA 

58830 


TJDV1 f\f\0O A 

HPY 100884 


AA £A1 

22647 


58831 


tmV1 AAOA1 

HPY 100891 


22648 


58832 


HPY 100897 


22649 


58833 


TfnV1 AAAAO 

HPY 100903 


22650 


58834 


HPY 1 00906 


22651 


58835 


HPY100909 


22652 


58836 


▼ TTITT" 1 AAA 1 

HPY100913 


22653 


58837 


HPY 100925 


22654 


58838 


T TT>X7" 1 AAA*) O 

HPY 10093 3 


22655 


coon 

58839 


T JTY\r 1 AAA1 A 

HPY 10093 4 


22656 


58840 


TTT4XZ1 AAA A A 

HPY 100944 


22657 


58841 


HPY 100945 


22658 


COO /I A 

58842 


TTDV 1 AAA A £ 

HPY 100946 


22659 


58843 


TTTIXn AAAf A 

HPY100954 


22660 


58844 


XTT>X T 1 f\f\f\ C f 

HPY 100956 


22661 


58845 


HPY 100960 


22662 


58846 


HPY 100962 


22663 


58847 


HPY 100963 


22664 


58848 


HPY100965 


22665 


58849 


HPY 100973 


22666 


COOC A 

58850 


T TTiAT 1 1 AAATA 

HPY 100979 


22667 


58851 


HPY 100981 

■A A* A\ i VV/U 1 


22668 


58852 


HPY100992 


22669 


58853 


HPY100995 


22670 


58854 


HPY100999 


22671 


58855 


HPY101000 


22672 


58856 


HPY101002 




373 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




14679 


70Rf>3 


SEP201342 


146R0 


70864 


SEP201343 


14681 

JtUO I 


70865 


SEP201344 


14.682 


70866 


SEP201349 


14681 


70867 


SEP201350 


14684 


70868 


SEP201352 


14685 


70869 


SEP201353 


14686 


70870 


SEP201354 


14687 


70871 


SEP201355 


14688 


70872 


SEP201361 


14689 


70871 

/ wo 


SEP201165 


14600 


70874 


55FP201171 


14601 


7087^ 


^FP201176 


14609 

JHU7ai 


70876 


^FP201181 


14601 


70877 


SEP201383 


14604 


70878 


SEP201186 


1460 S 


70870 


SEP201189 


14696 


70880 


SEP201393 


14697 


70881 


SEP201395 


14608 


70889 


SRP201196 


14600 


70881 


SFP201402 


1470(1 


70884 


°iFP90140S 


147H1 


70R8^ 


RFP201407 

OCX Xvltu / 




70R86 


°iFP901410 


14701 


70887 

/WOO / 


SFP20141 1 


14704 


70888 
/uooo 


C4FP201411 

JUi X. V l*tlj 


1470S 


70880 

/V/007 


SFP201414 


14706 


70890 


SEP201415 


14707 


70801 


<sFP2014l6 


14708 

OH /V/O 


70802 


SFP201419 


14700 


70801 


WP201421 


14710 

0*T / IU 


70804 


^FP90149^ 


J*f / 1 1 


7080^ 


^FP901410 


14719 


70806 


C4FP901449 


14711 


70807 


<IFP901441 


14714 


70808 


C 4FP9014 < >0 


1471 ^ 


70800 


^FP9014S1 


14716 


70000 


SFP201451 


14717 

J*T /If 


70001 
f\jy\jk 


^FP201458 


14718 


70009 


SFP201466 

Ulii XV/ 1*TVIV/ 


14710 


70001 


WP901467 
o J-«x xv/ 1 1 vj / 


14790 

J*T / L\> 


70004 


^FP901470 


14791 


7000^ 


QFP901474 


14799 


70006 


<?FP90147 C » 

OEilT XV/l*r / J 


14791 


70007 


WP901476 


14794 


70008 


<3FP901477 


1479 S 


70000 


SFP201478 

01-«i XV/ 1 1 / o 


14796 

JH / A\\J 


70010 

/v71U 


cpp201470 


Jt / ^ / 


7001 1 


<;FP201491 


14798 


70012 


SFP201495 


34729 


70913 


SEP201501 


34730 


70914 


SEP201507 


34731 


70915 


SEP201510 


34732 


70916 


SEP201511 


34733 


70917 


SEP201521 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10611 


46795 


BAN 112086 


10612 


46796 


BAN1 12091 


10613 


46797 


BAN112108 


10614 


46798 


BAN112117 


10615 


46799 


BAN112122 


10616 


46800 


BAN112131 


10617 


A /flAI 

46801 


BAN1 12134 


10618 


46802 


BAN112137 


10619 


46803 


BAN112139 


10620 


46804 


BAN112147 


10621 


46805 


BAN1 12148 


10622 


46806 


BAN1 12149 


10623 


46807 


BAN112161 


10624 


46808 


BAN112162 


10625 


46809 


BAN1 12173 


10626 


46810 


BAN1 12177 


10627 


46811 


BAN1 12183 


10628 


46812 


BAN1 12193 


10629 


46813 


BAN1 12197 


10630 


46814 


BAN1 12207 


10631 


46815 


BAN1 12212 


10632 


46816 


BANU2213 


10633 


46817 


BAN1 12238 


10634 


46818 


BAN1 12240 


10635 


46819 


BAN1 12243 


10636 


46820 


BAN 112245 


10637 


46821 


BAN 11 2247 


10638 


46822 


BAN 112255 


10639 


46823 


BAN1 12258 


10640 


46824 


BAN1 12261 


10641 


46825 


BAN1 12264 


10642 


46826 


BAN1 12271 


10643 


46827 


BAN1 12277 


10644 


46828 


BAN1 12286 


10645 


46829 


BAN1 12289 


10646 


46830 


BAN 11 2300 


10647 


46831 


BAN 11 2322 


10648 


46832 


BAN 11 2326 


10649 


46833 


BAN1 12348 


10650 


46834 


BAN1 12350 


10651 


46835 


BAN1 12352 


10652 


46836 


BAN1 12358 


10653 


46837 


BAN1 12360 


10654 


46838 


BAN1 12374 


10655 


46839 


BAN1 12388 


10656 


46840 


BAN1 12395 


10657 


46841 


BAN1 12396 


10658 


46842 


BAN1 12410 


10659 


46843 


BAN1 12425 


10660 


46844 


BAN1 12430 


10661 


46845 


BAN1 12435 


10662 


46846 


BAN1 12439 


10663 


46847 


BAN1 12441 


10664 


46848 


BAN1 12470 


10665 


4684? 


BAN1 12473 



DNA Protein Gene LocusID 
SeqID SeqID 



22673 


58857 


HPY101003 


22674 


58858 


HPY101007 


22675 


58859 


HPY101009 


22676 


58860 


HPY101019 


22677 


58861 


HPY101022 


22678 


58862 


HPY101023 


22679 


58863 


HPY101028 


22680 


58864 


HPY101031 


22681 


58865 


HPY101033 


22682 


58866 


HPY101035 


22683 


58867 


HPY101041 


22684 


58868 


HPY101045 


22685 


58869 


HPY101046 


22686 


58870 


HPY101050 


22687 


58871 


HPY101052 


22688 


58872 


HPY101055 


22689 


58873 


HPY101056 


22690 


58874 


HPY101065 


22691 


58875 


HPY101070 


22692 


58876 


HPY101071 


22693 


58877 


HPY101073 


22694 


58878 


HPY101078 


22695 


58879 


HPY101084 


22696 


58880 


HPY101087 


22697 


58881 


HPY101095 


22698 


58882 


HPY101101 


22699 


58883 


HPY101117 


22700 


58884 


HPY101122 


22701 


58885 


HPY101130 


22702 


58886 


HPY101131 


22703 


58887 


HPY101132 


22704 


58888 


HPY101133 


22705 


58889 


HPY101134 


22706 


58890 


HPY101135 


22707 


58891 


HPY101136 


22708 


58892 


HPY101138 


22709 


58893 


HPY101140 


22710 


58894 


HPY101142 


22711 


58895 


HPY101149 


22712 


58896 


HPY101152 


22713 


58897 


HPY101155 


22714 


58898 


HPY101157 


22715 


58899 


HPY101160 


22716 


58900 


HPY101168 


22717 


58901 


HPY101172 


22718 


58902 


HPY101173 


22719 


58903 


HPY101176 


22720 


58904 


HPY101178 


22721 


58905 


HPY101179 


22722 


58906 


HPY101180 


22723 


58907 


HPY101181 


22724 


58908 


HPY101182 


22725 


58909 


HPY101183 


22726 


58910 


HPY101184 


22727 


58911 


HPY101185 




374 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




34734 


70918 


SEP201523 


34735 


70919 


SEP201525 


34736 


70920 


SEP201527 


34737 


70921 


SEP201528 


34738 

J*T / JO 


70922 


SEP201529 


«7*T / J 


70923 


SEP201530 


34740 


70924 


SEP201531 


34741 

.7*T /*T 1 


70925 


SEP201532 


34742 


70926 


SEP201533 


34743 


70927 


SEP201534 


34744 


70928 


SEP201537 


3474S 


70929 


SEP201538 


34746 

j*t / HO 


70930 


SEP201540 


34747 


70931 


SEP201542 


34748 

J*T / *tO 


70932 


SEP201543 


34749 


70933 


SEP201545 


34750 


70934 


SEP201546 


34751 


70935 


SEP201549 


347 5 2 


70936 


SEP201550 


347 S3 


70937 


SFP201551 


347S4 


7093 R 

/U7JO 


CFP201552 




70039 


*!FP?01 SS3 


347 S6 


70940 


SFP201554 


347 S 7 


70941 


SFP201556 

JLl \J 1JJU 


34758 


70942 


SEP201557 


34759 


70943 


SEP201559 


34760 

j*t / uu 


70944 


SEP201562 


34761 

J*t / U X 


70945 


SEP201564 


347/5? 

J*T / \JZ. 


70946 


SFP20 1 565 


34763 


70947 


WP201566 


34764 

j*t /U*t 


7094R 




3476S 


70949 


SFP201568 


34766 


709 SO 


^FP?01 S69 
ocrzv i jo7 


34767 

j*t / U / 


709S1 




3476R 


70952 


SFP201572 


34769 

j*t /07 


70953 


SFP201575 


34770 

J*t / / V 


70954 


55FP201577 


34771 

J*T / / 1 


70955 


SFP201578 


3477? 

J*T / / tt 


709S6 


Qpp?01579 


34773 


709S7 


SFP2015R0 


34774 

J*t / / *T 


70958 


SFP201582 


3477S 
JH / / j 


709 SQ 


WP?01 SR3 


34776 


70960 


^FP?01 SR4 


34777 


70961 


WP?01 SR6 


3477R 

J*T / / O 


7096? 


cpp?01SRR 


34779 

J*T / / 7 


70963 


9FP2015R9 

OCiliul J07 


34780 
Jt / o\j 


70964 


SFP201590 

lj Ijx x -jy\j 


34781 


70965 


SEP201595 


3478? 

J~ 1 OX* 


70966 


SEP201596 


347R3 

J*t / Oj 


70967 


<?FP?01 S97 


34784 


70968 


SEP201603 


34785 


70969 


SEP201605 


34786 


70970 


SEP201609 


34787 


70971 


SEP201610 


34788 


70972 


SEP201611 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




1 0666 
1UOOO 


A6850 

hOoJu 


R AMI 1 OAC^ 
DAM 1 1 Z4oJ 


99798 
zz / ZO 


58Q19 
J07IZ 


HPY1 01 1 86 

lU I 1VJ1 IOO 


34780 

t oy 


70073 

/ \jy 1 m* 


SEP201612 


i 0667 

11/00/ 


46851 
HOOJx 


RAMI 19488 
JlJAPiI IZhoo 


99790 
zz 1 £.y 


58011 
joyi j 




3479O 


70974 


SEP201613 


XUOOo 




D AW1 1 9400 

D/vn 1 1 mvy 


99710 

ZZ / JU 


58014 
jo? 1^ 


HPY101188 


34791 


70975 


SEP201625 


1 066Q 

iuooy 




RAMI 19501 
D/\H1 IZ JUJ 


99711 

ZZ / Jl 




HPY101103 

XXX X IUI 17 J 


34792 


70976 


SEP201629 


1067O 
IwO/U 


HOOJH 


RAMI 19511 

r>/ini izj i j 


2971? 

ZZ / JZ 


J07 Iv 


HPY101195 

XXX X 1VX 17J 


34793 


70977 


SEP201630 


10671 

1U0 / 1 


46855 

HOOJJ 


ft AM1 19515 


99711 

ZZ / J J 


58917 


HPY101106 

xxx x iv/ 1 x.y\j 


34794 


70978 


SEP201634 


10679 
1U0 /z 


46856 
HOoJO 


RAM1 19597 
DAW1 1ZJZ / 


99714 

ZZ / JH 


5RQ1K 

J07 1 0 


HPY1 01203 

XXX I 


34795 


70979 


SEP201637 


1 0671 
1U0 /J 


46857 
HOoJ / 


RAM1 1 9511 
x>/\INI 1.ZJJ x 


99715 
ZZ / jj 


5801Q 
joy iy 


HPY101504 

XXX I 1V/IZI/ 4 T 


34706 


70980 


SEP201642 

ti II tX «rv X VIA* 


i 0674 

1U0/H 


46858 
HOOJO 


RAM1 1 9546 
15 API 1 IzJHO 


99716 
ZZ/ JO 


58090 


FTPY10151? 
xur 1 lv/iziz 


14797 


70981 

/ \jyo x 


SEP201643 


1 0*67^ 
iUO/J 


468 5Q 
HOoJi* 


RAM1 1 9551 
JDAIM1 IZJ J 1 


99717 
ZZ / J / 


58091 

J07Z1 


fTPY10l?1^ 

XXX I iul^lJ 


14708 
«?*t / yo 


70082 


SEP201644 

LJJ jl £+\J X WIT 


1 I/O /o 


46860 
hOoOv 


RAM1 19555 


99718 
ZZ f JO 


58099 
joyzz 


HPV101917 
XXr x IV/lZl / 


14700 
j*t / yy 


70083 


SEP201645 


i 0677 


46861 
HOoOl 


RAM1 1 9567 
JDAWl xZJO / 


99710 

ZZ / J7 


58091 


WPY101990 
xxx I luizzu 


14800 


70084 


SFP201646 


1 0678 
luO/o 


46867 
HOoOZ 


RAM1 19571 
13 /Ml i IZJ / j 


99740 

ZZ /HO 


58094 

J07ZH 


HPY101994 

XXx I IvlZZH 


14801 


70085 


ijxwx £t\j x \rty 


10670 


46861 
HDOOJ 


r AM1 19576 


99741 

ZZ /HI 


58Q95 


HPY1 01226 

XXX X IvlAiU 


3480? 


70986 


SEP201650 

VJJ ill ^»v/ X W*/W 


1068O 

lUOoU 


46864 
hoooh 


RAN1 19589 


99749 

ZZ /HZ 


5RQ96 


HPY101227 

XXX I Iwlti / 


34803 


70987 


SEP201652 

UXwX XiW 1 UJ*< 


10681 


46865 
HOoOJ 


RA"N1 19588 
jj/\ni izjoo 


99741 

ZZ /HJ 


58097 

J07Z / 


HPY101??8 

XXX I luXZZO 


14804 


70988 

/ U700 


SEP201659 


i 0689 

lUOoz 


46866 

hoooo 


RAM1 19611 
DfWil xZOi J 


99744 

ZZ /HH 


58098 

J07Z0 


TTPV101??0 

XXX I 11/XZZ7 


14805 


70980 
/xjyoy 


JXyi X WW X 


10681 
iuoo J 


46867 
HOOO / 


RAM1 19690 


99745 

ZZ /HJ 


58090 


HPY1 01710 

XXX I XUXZ«7V 


14806 


70990 


SFP201 662 


1 0684 

1U05H 


46868 
HOGOO 


RAM! 1 9641 
OAIN1 1ZOH1 


99746 
ZZ /HO 


58010 
JO^Ju 


ITPV10171? 

fix I 1V/1ZJZ 


14807 

JHOv / 


70001 
t\jyy x 


SFP201 663 

O J-JT Z W X UUJ 


i 0685 


46860 


r AM1 1 9647 
DAW1 1ZOH / 


99747 
ZZ /H / 


58011 
J07J1 


WPV101915 

xlx I 1V1ZJJ 


14808 

JHOV/O 


70009 
/\jy y*. 


SFP901664 

OX-fX zw x uirt 


i h^ca 

lUOoO 


4687H 
HOo /U 


RAMI 1 9640 


99748 
ZZ/Ho 


58019 
Jo^JZ 


T-TPV101916 
xlr I 11/lzJO 


14800 


70Q01 


<JFP901 665 

O x3x Zw i UO J 


1 0687 
1U0S / 


46871 
HOo / 1 


RAM1 1 9655 
X>API1 iZOJ J 


99740 
ZZ t*ry 


58Q11 

joyjj 


HPY10191Q 
xlx I 1U1ZJ2? 


14810 

JHOIO 


70004 


SFP901666 

OXjX z w X www 


1 0688 


4687? 
HOo/Z 


RAM1 19669 
r>j\r9 1 izooz 


99750 

ZZ /JV 


58014 

JO^JH 


RPY101940 

Xlx I l\JLZ*t\/ 


1481 1 

JHOl X 


70005 


QT7P901 670 

IJXJrX ZU X U / V 


1 068Q 
xUOOl/ 


46871 
HOO /J 


RAM1 19667 
D/\ni 1ZOO / 


99751 

ZZ / J 1 


58015 
Joy J J 


HPV101940 

xlx I lOlZH^ 


1481 9 

JHO 1Z 


70006 


WP901 680 

OX_iX ZVi X UO w 


10600 
1U0;/U 


huo /l 


RAM1 17678 

DAll 1 1ZO / 0 


99759 

ZZ / JZ 


58016 

J07JO 


T4PY1019^4 
xxx I 1V/1ZJH 


14811 


70007 


SFP901689 


1 0601 


46875 

HOO /J 


RAN1 19689 


99751 

ZZ / J J 


58017 
J0~ J / 


HPY101957 

Xxx I 1V/XZJ / 


14814 

JHO IH 


70008 


SFP201683 

OXjX ZW X UOJ 


lUO^Z 


46876 
HOO /O 


RAM1 19680 

Dnlll 1ZO07 


99754 
ZZ / JH 


58018 
J07JO 


TTPY101961 
xlx I lulZOl 


1481 5 

JHO 1 J 


70000 
i\jyyy 


WP901686 
OX-fX zu 1 uou 


1 06Q1 


46877 
HOO / / 


RAM1 19601 
DAnl 1Z020 


99755 
ZZ / J J 


58010 

Joyjy 


WPV101969 

xlx I ll/XZOZ 


1481 6 

JHO IO 


71000 


WP901687 


106Q4 

lUO^H 


46878 
HOO / O 


RAM1 19607 


99756 
ZZ / JO 


58Q40 
JO^HO 


MPV101 968 

Xlx I IUIZOO 


1481 7 

JHO I / 


71001 

/ lUOl 


QFP901 609 

oHx ZU 1 07Z 


1 06Q5 


46R7Q 
HOo ly 


RAMI 19706 
iJ/VINl 1Z /UO 


99757 
ZZ / j / 


5BQ41 
J07HI 


T4PV101960 
xlr i lUlzOy 


1481 8 


71009 
/ 1UUZ 


QPP90 1 606 

oii-rzuioyo 


10606 


4688H 
HOooU 


RAMI 19797 
DAWI 1Z /Z / 


79758 
ZZ / Jo 


58049 


WPV101974 
fix I lUxZ /H 


14810 


71001 
/ 1UUJ 


QT7P90 1 709 
z>r,rZ\Ji /uz 


i 0607 


46881 
HOOO 1 


RAMI 19719 


99750 
ZZ / J5/ 


58041 


TJPV101 975 
xlx I lUiZ / J 


14890 
JHoZU 


71004 
/ lUVH 


QPP9A1701 
olirxUl /UJ 


106Q8 
lUOi/0 


4688? 

HOOOZ 


RAM1 1 9715 


99760 
ZZ/Ov 


58044 
J05/HH 


TTpviOl 976 
xlx I xvlZ /O 


14891 
JHoZl 


71005 


QPP901 704 
oxlx ZU1 /UH 


i 06qq 

iuosc 


46881 


RAM1 19718 
i3/\ni iz / jo 


99761 
ZZ / O J 


58045 
J OH J 


T4PV101977 
xlx x IU1Z/ / 


14899 
JHOZZ 


71006 


5!RP90170^ 
oHx ZUi /UJ 


10700 


46884 


RAM1 19775 

D<r\ii LIZ / / 0 


99769 
ZZ / oz 


58046 
JO^HO 


TTPV101978 

XXX X xvlZ / O 


14891 

JHOZ J 


71007 

/ 1UO / 


QFP901 707 
ocr zui /u / 


10701 

IV / v 1 


46885 


RAM1 19781 


99761 

ZZ /OJ 


58Q47 

J0>H/ 


"HPY101 970 
xxi 1 iv/xz /y 


14894 

JHOZH 


71008 


WP901791 
Ol3x Zvl /ZJ 


*1 0707 


46886 


RAMI 19701 


99764 

ZZ / OH 


58048 
joyno 


TTPV101980 

xlx I 11/lZOl/ 


14895 

JHOZJ 


71000 
/ iKJUy 


QFP901790 

OX3x ZUX /47 


10701 
1U 7UJ 


46887 

HOOO / 


RAM1 19706 


99765 
ZZ / OJ 


58Q40 


WPV101 989 
xlr x 1U1ZOZ 


14896 
JHOZO 


71010 


WP901716 
oxirZUi / JO 


10704 

1 V /UH 


46888 
HOOOO 


RAM1 19806 
DnJiI IZOvO 


99766 
ZZ / OO 


58050 
JO^JU 


WPVIOI 981 
xl_r 1 1U1Z5J 


14897 
JHoZ / 


7101 1 
/ lux 1 


QPP901718 
1 / Jo 


1 0705 
IU / UJ 


46880 
noooy 


RAM1 1981 8 
UArll IZo 10 


99767 
ZZ/0 / 


58Q51 


xrpvi 01 984 
xlx I 1U1Z5H 


14898 
JH0Z0 


71019 
/ xulZ 


QT7P901745 
OIlxZUl /HJ 


10706 
1U /UO 


468Q0 

HOOi/U 


RAM1 1 9899 
D Ail 1 1Z0ZZ 


99768 
ZZ /0o 


58059 
Joi/JZ 


WPVIO! 985 
Ixr I lvlZoJ 


14890 


7101 1 
/ lUx J 


QT7P901747 

OCrXZUX /H / 


10707 
1VJ /U/ 


46801 

HOOSf I 


RAMI 1981Q 


99760 
ZZ /07 


58Q51 
JoVJJ 


T-TPV1 01 986 


14810 


71 014 
/ IU1H 


QT7P901 74Q 


1 0708 
iU /UO 


46809 

HOOirZ 


RAM1 1 9876 

O/VTl 1 1 ZO / 0 


99770 
ZZ / /U 


58054 
JOi/JH 


1JPV101 987 


14811 


7101 5 


QT7P901 754 
oxlxZUl /JH 


1070Q 

IU./ U.7 


46801 


RAM1 1 9878 
1 IZO / 0 


99771 
ZZ / / 1 


58Q55 
JO7JJ 


T-TPV1 01 988 
xlx I IV/lZoO 


14819 
JHOJZ 


7101 6 
/ 1U10 


QPP901 760 
oxvx ZUI /OU 


10710 


46804 


R AMI 19808 
D-rtJl X IZo jo 


99779 
ZZ / /z 


58056 
JOjJO 


WPV101 980 
ixr I 1UIZ07 


14811 
JHoJ J 


7101 7 


QPP901761 
ocr zui /oj 


1071 1 

IU / k X 


46805 


RAM1 19000 


99771 

ZZ / / J 


58057 
JO^J / 


T-TPV101 900 

xlx I 1U1Z7U 


14814 
JHOJH 


71018 
/ IvxO 


QFP901764 
oHx ZUI /OH 


10719 

IU / 1Z 


46806 


RAM1 1901 8 
o/Vii 1 i£,y io 


99774 
ZZ / /H 


58Q58 

Joyjo 


TTPV101 901 

xxx i xuizyi 


14815 
JHOJ J 


71010 
/ l\)Ly 


QFP90176^ 
oxirZUx /OJ 


10711 

IU I 1 J 


46807 


RAMI 19058 


99775 
ZZ / / J 


58050 


WPV101 909 


14816 
JHOJO 


71090 
/ 1UZU 


QPP901 767 
ODxaUI /Of 


10714 
1 v / 1H 


468Q8 


RAM1 19077 
o/vii 1 1 L,y / 1 


99776 
ZZ / / o 


58Q60 


T-TPV101901 
xlx I xUlZjfJ 


14817 
JHOJ / 


71091 
/ 1UZ1 


QT7P901771 
0H1 zui / / 1 


10715 


46899 


BAN1 12993 


22777 


58961 


HPY101294 


34838 


71022 


SEP201776 


10716 


46900 


BAN1 13007 


22778 


58962 


HPY101295 


34839 


71023 


SEP201777 


10717 


46901 


BAN1 13008 


22779 


58963 


HPY101296 


34840 


71024 


SEP201779 


10718 


46902 


BAN113011 


22780 


58964 


HPY101297 


34841 


71025 


SEP201781 


10719 


46903 


BANU3013 


22781 


58965 


HPY101298 


34842 


71026 


SEP201787 


10720 


46904 


BANl 13034 


22782 


58966 


HPY101299 


34843 


71027 


SEP201789 



375 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10721 


4OV05 


BAN1 13042 


1 ATM 

10722 




BANH3044 


1 ATI! 

10723 


4oyo/ 


T"» A XT 1 11ACC 

BANH3055 


10724 


/4 iTQAO 


BAN1 13068 


10725 




BAN1 13076 


10726 


4oyiu 


T» a XT t 1 1AO^ 

BANH3086 


1 aooo 

10727 


/I£A1 1 

465*11 


T-» * VT1 1 "» AO A 

BAN1 13089 


10728 


A £LC\ 1 O 

46912 


BANH3091 


10729 


i< ^A1 1 

46913 


T"» 1 1AAA 

BAN1 13092 


10730 


vl /TA 1 /| 

46914 


BANH3112 


10731 


A *?C\ 1 C 

469 15 


BAN113122 


10732 


vl ^A1 ^ 

469 16 


BAN113128 


1 Alii 

10733 


^A1 O 

469 17 


BANH3143 


1 AT> A 

10734 


46918 


BAN113145 


1 ATI C 

10735 


A Cf\ 1 A 

46919 


T> a \T1 1 ^ 1 AO 

BANH3148 


10736 


46920 


BANH3149 


10737 


46921 


i-> a *x t i i 'Si r ^ 

BAN113157 


10738 


46922 


BAN113185 


10739 


46923 


BAN113187 


10740 


46924 


BAN113191 


10741 


46925 


BAN113193 


10742 


46926 


BAN1 13200 


10743 


46927 


BAN1 13204 


10744 


j1 ^a^o 

46928 


BAN113211 


1 AT A c 

10745 


46929 


BAN113216 


10746 


>l /TATA 

46930 


BAN 11 3226 


10747 


46931 


BANH3237 


10748 


46932 


BAN 11 3242 


10749 


46933 


BAN1 13250 


10750 


46934 


BAN1 13253 


10751 


46935 


BAN1 13265 


10752 


46936 


BAN1 13266 


10753 


46937 


BAN 11 3279 


1 AT C A 

10754 


46938 


BAN113282 


10755 


A CA^ A 

46939 


BAN1 13283 


1 AO CiC 

10756 


yl £.C\ A A 

46940 


BAN1 13289 


10757 


46941 


BAN113291 


10758 


Jl ^A jt A 

46942 


BAN1 13297 


10759 


46943 


BAN1 13298 


10760 


46944 


BAN1 13302 


10761 


46945 


BAN113310 


1 0762 


46946 


BAN113311 


10763 


46947 


BAN1 13324 


10764 


46948 


BAN113334 


10765 


46949 


BAN113336 


10766 


46950 


BAN113350 


10767 


46951 


BANl 13353 


10768 


46952 


BAN113355 


10769 


46953 


BAN113356 


10770 


46954 


BANl 13370 


10771 


46955 


BANl 13400 


10772 


46956 


BANl 13404 


10773 


46957 


BAN113414 


10774 


46958 


BANl 13417 


10775 


46959 


BANl 13421 



DNA 
SeqID 


Protein 
SeqID 


Gene LocusID 


22783 


CQAiCO 


TJT1V1 A1 1f\f\ 

iiPY1013UU 


22784 




rlPYl013Ul 


OOOOC 

22785 


CO Qft A 


TTDV1 A1 


22786 


joy /U 


XTDV1 ni *\(\$ 


Z2787 


joy /i 


rlrx 101 jl / 


00*700 

22788 


COAT) 

58972 


XTDV1 AI 

xiri 101 


OOOOA 

22789 


58973 


xil J Y10l3Z/ 


22790 


COAOyl 

58974 


TTDV1 A1 1O0 

rlrY 101328 


A^TA 1 

22791 


COAOC 

58975 


UDVI A1 

xiri 101330 


22792 


58976 


Tjnvi Ai 111 
HrY 101333 


AOOA^ 

22793 


COAOO 

58977 


Tjnvi AI 

HrY 101335 


OOOAVl 

22 794 


58978 


XTDV1 A1 1/11 

rlr Y 


OOTOC 

22795 


COAOA 


TJDV1 AI IAS 

HrY 1U134D 


22/96 


COAOA 

j 8980 


UDVI AI lO 


OOOAO 

22797 


conn i 

58981 


TjT)V1 AI KA 
HrY 1UI 334 


22798 


COAOO 

58982 


TJDV1 A1 

HrY 101350 


HOT A A 

22799 


COAOO 

58983 


UDVI AI ICQ 

HrY 101359 


22800 


COAO/1 

58984 


TTTJV1 A1 OCO 

HrY 101363 


22801 


conoc 

58985 


TTTJV 1 A 1 O TO 

HPY101372 


22802 


58986 


Tjnvi AI 1HA 

HrY 101 374 


on o A*> 

22803 


58987 


UUV 1 AI O *TO 

HrY 101378 


22804 


COAOO 

58988 


imv 1 A 1 O OA 

HrY 101380 


OOOAC 

22805 


COAOA 

58989 


rrnv 1 AI 1 QC 

HrY 101386 


OOOA^ 

22806 


COAOA 


XJTDV1 AI 10*7 

HrY10139/ 


OOOAO 

22807 


COAA1 

58991 


UDVlAI A AI 

HrY 101401 


OOOAO 

22808 


COAAO 

58992 


TJDV1 A1 A AO 

HrY 101402 


aa O AA 

22809 


C OAAO 

58993 


TTT1V 1 A1 A CiC 

HPY101406 


ono 1 a 

22810 


CO AA A 

58994 


TTTJVT 1 A"1 A A A 

HPY101409 


22811 


COAAC 

58995 


TmV 1 A 1 A 1 A 

HFY101410 


AAO 1 A 

22812 


COAAC 

58996 


rmv 1 A1 A 1 1 

HPY101411 


22813 


COAA"7 

58997 


HPY101413 


TOO 1 A 

22814 


COAAO 

58998 


T YTJVT 1 A 1 A O 1 

HrY101421 


22815 


COAAA 

58999 


uiyv 1 A 1 A o 0 

HrY 101423 


OOO 1 c. 

22816 


CAAAA 

59000 


UDVI AI >!OiC 

HrY 101426 


ooo 1 n 

22817 


CAAA1 

59001 


UDV1A1 All 

HrY 101427 


OOO 1 o 

22818 


CAAAO 

59002 


UDVI A1 ylOA 

HrY101429 


OOO 1 A 

22819 


CAAAO 

59003 


rrnv 1 A1 A1 1 

HrY101431 


22820 


C AAA A 

59004 


T TTIT/' 1 A 1 ^OO 

HPY101438 


22821 


CAAAC 

59005 


HPY101439 


22822 


59006 


T 1 A 1 A A T 

HPY101447 


AAAAA 

22823 


59007 


TTT1^/1A1 A A A 

HPY101449 


22824 


CAAAO 

59008 


t mv 1 A 1 AO 

HPY101453 


22825 


CAAAA 

59009 


Trn-i/ 1 A 1 A CI 

HPY101457 


22826 


CAA1 A 

59010 


T TT>"\/ 1 A 1 yfCA 

HPY101459 


22827 


CAA1 1 

59011 


TTT5V7"1 AI A O 

HrY 101462 


22828 


CAA1 1 

59012 


t rm/ 1 A 1 A CC\ 

HPY101469 


OOOOA 

22829 


CAA 1 1 

59013 


TfTX\T 1 AI /( OA 

HPY101470 


OOOOA 

22830 


59014 


UDVI A1 AT* 

HrY101473 


OOO 1 

22831 


CAA1 C 

59015 


unv i a 1 An a 

HrY 1 01 474 


22832 


59016 


HPY101475 


22833 


59017 


HPYI01484 


22834 


59018 


HPY101488 


22835 


59019 


HPY101493 


22836 


59020 


HPY101500 


22837 


59021 


HPY101507 




376 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 






71028 


SFP201790 




71029 


SEP201791 




71030 


SEP201795 


14R47 


71031 


SEP201796 


->*tO*tO 


71032 


SEP201798 




71033 


SEP201799 




71054 


SEP201800 


^4RS1 


71035 


SEP201804 




71016 


SEP201810 

OXJX iU IOIU 










/ IvjO 


CFP701815 


^4RS^ 


71039 


SEP201815 


^4RSfi 


71040 


SEP201817 


^4R^7 


71041 


55FP201822 


J'tOJO 


71042 


SEP201821 


^RSQ 


71041 


CFP901 R74 




71044 


CFP701R25 


3*to01 




WP701 R96 


1ARA9 


/ IUHO 


WP701R17 


1MO/CO 

J^foOj 


71AA7 

/ 1U*T / 


<JFP701 Rll 


j*tOO^ 




WP701 Rid 


a/io/cc 


71 flAQ 


WP701 R16 


1ARA^ 
j*fOOO 


710^0 

/ IvJU 


<\FP701 R1R 


14R/>7 


71051 




lAR^R 

J*toOO 




^FP?01R4? 


J*tOU7 




<5FP701 RAd 




71054 


QFP901 5^45 


j*fo / 1 


71055 


OCX XV/ 1 o*hj 


14R70 
J^o /2 


7105/? 


^FP70 1 R47 




71057 
/ IUj / 


QFP701 R4Q 




7105R 


CFP701 R50 




7105Q 


9FP901R57 


^4R7fi 


710/^0 


WP901 R51 


^4R77 


71061 


SEP201854 


14R7R 


71065 


CFP701 R55 


^4R70 


71061 


CFP201857 


^4RRn 

JHOOU 


71064 


cpP901 R5R 




710^5 

/ J.UOJ 


51FP901 R50 


14RR7 


f 1UOO 


QFP901 R/\0 




710^7 


QFP901 R£9 


1/lRRd 


/ lUOo 


QFP901R/?! 




7106Q 


WP901 Ra4 
OCi IOOH 




71070 


QFP901 R/*7 
our 1 00 / 


^4.RR7 


71071 


<?FP901R6R 
our l\j 1 000 


^4RRR 


71077 


QFP901R60 

OCriu 1 OU7 




71071 


CFP201870 




71074 


CFP201R79 




71075 


CFP901R71 




71076 


WP901R74 


04.000 


71077 


QFP901 R76 


34894 


71078 


SEP201879 


34895 


71079 


SEP201880 


34896 


71080 


SEP201881 


34897 


71081 


SEP201882 


34898 


71082 


SEP201883 



WO 02/077183 




DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




1U/76 


4oyoU 


Ti A\T1 n yiTf 

BANH3435 


10777 


46961 


BAN 113438 


10778 


46962 


O A\Tl l 1 A A A 

BAN1 13444 


10779 


46963 


BAN 11 3454 


10780 


46964 


BAN1 13463 


10781 


46965 


BAN 11 3487 


10782 


46966 


T"» A "VT 1 1 O jl AA 

BAN ll 3492 


1 0783 


46967 


BAN 1 1 3496 


10784 


46968 


T% i\Tl 1 1 ilAO 

BAN 1 1 3498 


10785 


46969 


BAN1 13506 


10786 


46970 


BANH3536 


10787 


46971 


BAN1 13545 


10788 


46972 


T> ATlT1 11C AC 

BAN 113546 


10789 


46973 


BAN1 13548 


10790 


46974 


T» AV1 1 f A 

BAN1 13552 


10791 


46975 


BAN1 13556 


10792 


46976 


BAN1 13559 


10793 


46977 


BAN1 13573 


10794 


46978 


BANH3579 


10795 


46979 


BANH3590 


10796 


46980 


BAN1 13598 


10797 


46981 


BAN113611 


10798 


46982 


BAN113613 


10799 


46983 


BAN1 13633 


t aoaa 

10800 


46984 


BANH3643 


10801 


46985 


BAN1 13646 


10802 


46986 


BANH3683 


10803 


46987 


BAN1 13686 


10804 


46988 


BANH3695 


10805 


46989 


T*» A\T1 1 1 A A 

BAN 11 3702 


10806 


A ZT AAA 

46990 


BANH3715 


10807 


yf /Art 1 

46991 


BAN1 13732 


1 AOAO 

10808 


46992 


BAN1 13740 


10809 


46993 


BAN 113748 


1 AO 1 A 

10810 


46994 


•nnin AAAAC 

BBU 100005 


10811 


46995 


BBU100010 


10812 


46996 


BBU 100021 


10813 


46997 


BBU100032 


10814 


46998 


BBU100033 


10815 


46999 


BBU 100037 


10816 


47000 


BBU100045 


10817 


A *7 A A 1 

47001 


T^TiT T 1 AAA A dT 

BBU 1 00046 


10818 


/I 1AA1 

47002 


rjTitTI AAAt/\ 

BBU 100050 


10819 


A nrtrtl 

47003 


BBU100056 


10820 


47004 


BBU100057 


10821 


47005 


BBU 100059 


10822 


47006 


BBU 100068 


10823 


47007 


BBU100071 


10824 


47008 


BBU100074 


10825 


47009 


BBU 100076 


10826 


47010 


BBU100078 


10827 


47011 


BBU100098 


10828 


47012 


BBU100100 


10829 


47013 


BBU100101 


10830 


47014 


BBU100104 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




ZZOjo 


C0H99 

J7UZZ 


HPY1A1S10 


zzojy 


^on?^ 
jyuzo 


ixr 1 ii/i j iz 


99JMA 
ZZ04U 


^0/194 

oyuzf 


RPY101S1R 

Air I lulJlO 


99ftA1 
ZZ041 


CQA9« 

jyUZJ 


WPV1A1^9A 
nr 1 ivi jzu 


991M7 
ZZ54Z 


CQA9A 

jyuzo 


TTPV1A1 ^91 

JIT I lUi^Zl 


77ft/t7 
ZZo4i 


CAA97 


WPV1 A1 ^9*1 
rUr I 1U1 jZH 


ZZ544 


CQA90 

jyuzo 


xrpvi A1 ^^1 
xxr 1 iuijj 1 


Zzo4o 




TTPV1 A1 <tt9 


ZZ840 


CAAOA 


WPV1A1 


77ft>n 

ZZ54/ 




WPY1 A1 5V7 


ZZ545 


CQA'19 


xxr 1 luijjo 






WPY10K4A 


ZZoDU 




xxr 1 1 vi jhl 


ZZoj 1 


^on^^ 


PPV1 01550 
xxr x luijju 


AAOCA 

ZZoDZ 




xxr 1 iui j j 1 


ZZojj 


Dyuj / 


WPV101 55A 
xxr i 1UI 


zz<>D4 


cAYyio 


xrpvi A1 55ft 
xxr 1 IUIDDo 


ZZojj 




1TPV1A1 5^1 
Xlr I 1U1301 


AAQ<AT 


jyu4u 


tTPV9AnAA7 
rxr 1 zuuuu / 


ZZ5D / 


CQAA1 


TTPV90007A 
Xlr 1 ZUUU /*» 


ZZoDo 


CAA49 


WPV9A097^ 
Xlr 1 zuuz / j 


zzojy 




WPV9O0907 
xi r 1 zuuz? / 


ZZoOU 


zar\AA 


xxr 1 zuuj 10 


ZZ5D1 


<Q(\A<, 
3yU43 


TTDV9 AA^ 1 ft 
Xlr I ZUUD 1 0 


ZZoOZ 


<Q(\Afi 

jyu4o 


xjpV9AA5^9 
Xlr 1 ZUUD3Z 


ZZoOJ 


^QAA9 


tjrpV9AA5ft1 
Xlr i ZuUjo 1 


ZZ504 


^ OH/1 9 


TTPV9AA50^ 

Xlr 1 zuu jy j 


ZZcSOj 


DVU4y 


MPV9AA79A 
Xlr I ZUU / Z4 


ZZoOO 


CAACA 


TjrpV9AAftA/l 
Xlr I ZUU0U4 


ZZoO / 


DysjDi 


tTPV9AAft1 ^ 
Xlr 1 ZUUo 1 j 


AAoro 
ZZ0O0 


CAAC9 
J7UJZ 


WPV9AOR1 5 
Xlr I ZUUo 1j 


ZZoO-7 


jyVDj 


PPV90A5H7 
Xlr X ZKjkjoj I 


ZZo /u 


CQAC/I 


WPV9AA859 
Xlr 1 ZUUo jZ 


ZZO / 1 


CAACC 

OyvjD 


xxr i zuuy j j 


ZZo /Z 




XJPV9A1AA1 
Xlr I ZU1U01 


ZZo to 


^OA<7 


XTDV9A1 101 

Xlr 1 zui iyi 


AAO*7yl 

zzo/4 


59Ujo 


TJDVAA1 1 AO 

rlr YzUl iyi 


AAO'TC 
ZZO/D 


CAAf A 

Oyujy 


xlr YZOl ly / 


zzo/o 




xlr i ZUlJUo 


ZZo / / 


jyVOL 


TJPV9A1 1QA 
Xlr 1 ZUI jo4 


ZZo /o 


<OAA9 

jyuoz 


XIPV9A1 A'\A 
Xlr I ZU1414 


A9070 

zzo /y 




1TPTM 1 AAA70 
XvrlN 1 UUU /y 


ZZ00U 


CAA/C/l 


Vpxji AA1 OA 
XvrXN 1UU1 JU 


ZZoo 1 


CAAiCC 

oyuOj 


TfpMl AA1 Aft 
JSlT IN i UU 1 4U 


ZZ55Z 


CAAAT/; 

Dyuoo 


T/"P"KT 1 AA 1 A'X 


ZZ00J 


<OAA*7 

jyuo / 


VPMl AA^IO 


ZZo 54 


fAA/TO 


VPXT1 A1 77*7 
rvrlN 1U1ZZZ 


ZZooD 


<OA/CO 

jyuoy 


VPM 1 A1 7 < C 


ZZOOO 


CAA1A 


KrIN 1U1 J40 


22887 


59071 


KPN101409 


22888 


59072 


KPN101512 


22889 


59073 


KPN101788 


22890 


59074 


KPN102440 


22891 


59075 


KPN102504 


22892 


59076 


KPN 102754 




377 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




34899 


71083 


SEP201884 


34900 


71084 


SEP201885 


34901 


71085 


SEP201886 


34902 


71086 


SEP201887 


34903 


71087 


SEP201889 


34904 


71088 


SEP201891 


34905 


71089 


SEP201892 


34906 


71090 


SEP201893 


34907 


71091 


SEP201895 


34908 


71092 


SEP201899 


34909 


71093 


SEP201900 


34910 


71094 


SEP201901 


34911 


71095 


SEP201902 


34912 


71096 


SEP201903 


34913 


71097 


SEP201904 


34914 


71098 


SEP201905 


34915 


71099 


SEP201908 


34916 


71100 


SEP201909 


34917 


71101 


SEP201910 


34918 


71102 


SEP201911 


34919 


71103 


SEP2019I2 


34920 


71104 


SEP201913 


34921 


71105 


SEP201914 


34922 


71106 


SEP201915 




71107 


SEP201917 


34924 


71108 


SEP201920 


34925 


71109 

/ A 1V/7 


SEP201922 


34926 


71110 


SEP201923 

UwA **\J A 7AiJ 


34927 


71111 


SEP201925 


34928 


71112 


SEP201928 


34929 


71113 


SEP201929 


34930 


71114 


SEP201938 


34931 


71115 


SEP201942 


34932 


71116 


SEP201943 


34933 


71117 


SEP201959 


34934 


71118 


SEP201962 

KJl-jX A«v Ay vAi 


34935 


71119 

/ A 1 17 


SEP201964 


34936 


71120 

/ A A x~\J 


SEP201965 


34937 


71121 


SEP201966 


34938 


71122 


SEP201967 


34939 


71123 


SEP201970 


34940 


71124 


SEP201972 


34941 


71125 


SEP201974 


34942 


7U26 


SEP201976 


34943 


71127 


SEP201977 


34944 


71128 


SEP201983 


34945 


71129 


SEP201985 


34946 


71130 


SEP201988 


34947 


71131 


SEP201990 


34948 


71132 


SEP201991 


34949 


71133 


SEP201993 


34950 


71134 


SEP201995 


34951 


71135 


SEP201999 


34952 


71136 


SEP202002 


34953 


71137 


SEP202003 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




10831 


47015 


BBU100107 


22893 


59077 


KPN102930 


34954 


71138 


SEP202004 


10832 


47016 


BBU100109 


22894 


59078 


KPN103323 


34955 


71139 


SEP202011 


10833 


47017 


BBU100111 


22895 


59079 


KPN103684 


34956 


71140 


SEP202012 


10834 


47018 


BBU100112 


22896 


59080 


KPN103715 


34957 


71141 


SEP202013 


10835 


47019 


BBU100113 


22897 


59081 


KPN103820 


34958 


71142 


SEP202016 


10836 


47020 


BBU100114 


22898 


59082 


KPN103829 


34959 


71143 


SEP202018 


10837 


47021 


BBU100117 


22899 


59083 


KPN103840 


34960 


71144 


SEP202019 


10838 


47022 


BBU100119 


22900 


59084 


KPN103912 


34961 


71145 


SEP202022 


10839 


47023 


BBU100120 

XJr \J A w w A dmf\J 


22901 


59085 


KPN104217 


34962 


71146 


SEP202024 


10840 


47024 


BBU100121 


22902 


59086 


KPN 104425 


34963 


71147 


SEP202027 


10841 


47025 


BBU100122 


22903 


59087 . 


KPN104635 


34964 


71148 


SEP202028 


10842 


47026 


BBU100126 


22904 


59088 


KPN104728 


34965 


71149 


SEP202029 


10843 


47027 


BBU100127 


22905 


59089 


KPN104916 


34966 


71150 


SEP202030 


10844 


47028 


BBU100128 


22906 


59090 


KPN105149 


34967 


71151 


SEP202031 


10845 


47029 


BBU100130 


22907 


59091 


KPN105172 


34968 


71152 


SEP202032 


10846 


47030 


BBU100134 


22908 


59092 


KPN105357 


34969 


71153 


SEP202034 


10847 


47031 


BBU100135 


22909 


59093 


KPN105518 


34970 


71154 


SEP202038 


10848 


47032 


BBU100139 

X-WMmJ W A WW A *J ✓ 


22910 


59094 


KPN105705 


34971 


71155 


SEP202039 


10849 


47033 


BBU100140 

A^ A^ \mf A WW A I V/ 


22911 


59095 


KPN1 06090 


34972 


71156 


SEP202045 


10850 


47034 


BBU100150 


22912 


59096 


KPN1 06560 


34973 


71157 


SEP202046 


10851 


47035 


BBU100151 


22913 


59097 


KPN107267 


34974 


71158 


SEP202048 


10852 


47036 


BBU100153 


22914 


59098 


KPN107511 


34975 


71159 


SEP202050 


10853 


47037 


BBU100159 


22915 


59099 


KPN108215 


34976 


71160 


SEP202052 


10854 


47038 


BBU100167 


22916 


59100 


KPN1 08431 


34977 


71161 


SEP202054 


10855 


47039 


BBU100168 


22917 


59101 


KPN108885 


34978 


71162 


SEP202056 


10856 


47040 


BBU100176 

A-/ U \dw * ww A ' w 


22918 


59102 


KPN109099 


34979 


71163 


SEP202058 


10857 


47041 


BBU100177 


22919 


59103 


KPN109637 


34980 


71164 


SEP202059 


10858 


47042 


BBU100178 


22920 


59104 


KPN109847 

AVI A l A \J m* U*^ $ 


34981 


71165 


SEP202060 


10859 


47043 


BBU100183 

Xm9 X^M ^/ A ww A Ww 7 


22921 


59105 


KPN1 12130 


34982 


71166 


SEP202061 


10860 


47044 


BBU100187 


22922 


59106 


KPN200136 


34983 


71167 


SEP202063 


10861 


47045 


BBU100188 


22923 


59107 


KPN200238 


34984 


71168 


SEP202065 


10862 


47046 


BBU1 00189 


22924 


59108 


KPN200435 


34985 


71169 


SEP202067 


10863 


47047 


BBU100193 


22925 


59109 


KPN200561 


34986 


71170 


SEP202071 


10864 


47048 


BBU100194 


22926 


59110 


KPN200571 


34987 


71171 


SEP202072 


10865 


47049 


BBU1 00195 


22927 


59111 


KPN200664 


34988 


71172 


SEP202073 


10866 


47050 


BBU100197 


22928 


59112 


KPN200831 

A VA At vAWwwW-w 7 A 


34989 


71173 


SEP202075 


10867 


47051 


BBU100199 


22929 


59113 


KPN201031 


34990 


71174 


SEP202083 


10868 


47052 


BBU100200 

A/aV W A ww ** ww 


22930 


59114 


KPN201518 


34991 


71175 


SEP202087 


10869 


47053 


BBU100202 

AmJ Am* \mf A W V/ mmt\Jtmm* 


22931 


59115 


KPN201537 


34992 


71176 


SEP202089 


10870 


47054 


BBU100206 

W* A W W AV W W 


22932 


59116 


KPN201650 


34993 


71177 


SEP202090 


10871 


47055 


BBU100210 


22933 


59117 


KPN201713 


34994 


71178 


SEP202092 


10872 


47056 


BBU100215 


22934 


59118 


KPN201723 


34995 


71179 


SEP202093 


10873 


47057 


BBU100217 


22935 


59119 


KPN201741 


34996 


71180 


SEP202095 


10874 


47058 


BBU100219 


22936 


59120 


KPN201795 


34997 


71181 


SEP202098 


10875 


47059 


BBU100224 


22937 


59121 


KPN201811 


34998 


71182 


SEP202102 


10876 


47060 


BBU100225 


22938 


59122 


KPN201812 


34999 


71183 


SEP202106 


10877 


47061 


BBU100228 


22939 


59123 


KPN202195 


35000 


71184 


SEP202107 


10878 


47062 


BBU100229 

iJi^ V-/ A \J\JJmt 41* mf 


22940 


59124 


KPN202650 


35001 


71185 


SEP202110 


10879 


47063 


BBU100231 


22941 


59125 


KPN202668 

iVA ML \J A> \J W KJ 


35002 


71186 


SEP202112 


10880 


47064 


BBU100232 


22942 


59126 


KPN202674 


35003 


71187 


SEP202114 


10881 


47065 


BBU100234 


22943 


59127 


KPN202806 


35004 


71188 


SEP202115 


10882 


47066 


BBU100236 


22944 


59128 


KPN202849 


35005 


71189 


SEP202116 


10883 


47067 


BBU100239 


22945 


59129 


KPN202940 


35006 


71190 


SEP202121 


10884 


47068 


BBU100240 


22946 


59130 


KPN203154 


35007 


71191 


SEP202130 


10885 


47069 


BBU100246 


22947 


59131 


KPN203199 


35008 


71192 


SEP202131 



378 



WO 02/077183 
DNA Protein 
SeqID SeqID 


Gene LocusID 


DNA 
SeqID 


Protein 
SeqID 


Gene LocusID 


DNA 
SeqID 


PCTAJS02/09107 
Protein Gene LocusID 
SeqID 


10886 


47070 


rrtm 00950 

DDAJlUUZJU 


29048 


50132 


KPN203248 


35009 


71193 


SEP202140 


10887 


47071 


RRII1 00957 
DDU I UUX J J 


77040 


50133 


KPN203259 


35010 


71194 


SEP202141 


10888 


47072 


TTRTTI H0955 
DDXJ iVUZDD 


99Q50 


50174 

J71JH 


KPN903709 

XVT llXvJ /v7 


35011 


71195 


SEP202142 


10889 


47073 


ppjiino956 

DDAJiUUZjO 


99Q51 


50155 

J71 JJ 


KPN9 04064 


35012 


71196 


SEP202149 


10890 


47074 


rrthoo961 


99059 


50136 


KPN2G4073 


35013 


71197 


SEP202153 


10891 


47075 




99Q57 


50177 

J7i J / 


KPN2041 12 


35014 


71198 


SEP202168 


10892 


47076 


RR11100971 

DDU lUUX / 1 


99054 


50178 


KPN204114 


35015 


71199 


SEP202172 


10893 


47077 


RRTT 100987 
DDU lUU-co J 


99055 


50130 


KPN204198 


35016 


71200 


SEP202175 


10894 


47078 


RRIT1 00984 

DDU 1 UUXO't 


29056 


50140 


KPN204278 


35017 


71201 


SEP202180 


10895 


47079 


rruioo78q 


99057 


50141 


KPN204459 


35018 


71202 


SEP202182 


10896 


47080 


RRII1 00205 


99058 


59142 


KPN204472 


35019 


71203 


SEP202183 


10897 


47081 




29050 

L^7J7 


50143 


KPN204506 


35020 


71204 


SEP202194 


10898 


47082 


RRT 11 009 QO 
ddu i\j\J4,yy 


99060 


50144 


1TPN204541 


35021 


71205 


SEP202196 


10899 


47083 


RRT11 00700 

DDU 1UU JUU 


99061 


50145 

Ji7 1HJ 


KPN204000 

Ml>AVrT777 


55022 


71206 


SEP202199 


10900 


47084 


RRH100701 

DDU IUUJUI 


99069 


50146 


1TPM905171 


55023 


71207 


SEP202203 


10901 


47085 


rrtiioo709 


99067 


50147 

Jif 1*T / 


1TPN905976 


75024 


71208 


SEP202208 


10902 


47086 


RRI1 100707 


99064 


50148 

Jj* IHO 


KPN205280 


75025 


71209 


SEP202217 


10903 


47087 


RRI11 00705 

DDU 1 UU JUJ 


99065 


50140 


KPN905700 


75026 


71210 


SEP202219 


10904 


47088 


RRTI100710 


99066 


50150 


KPN205542 


35027 


71211 


SEP202225 


10905 


47089 


rrthoo717 

DDU 1UUJ 1 j 


99067 


501 51 

J7 1 J 1 


KPN205570 


35028 


71212 


SEP202228 


10906 


47090 


RRT 1 100799 


99068 


50152 


KPN205610 


35029 


71213 


SEP202229 


10907 


47091 


RRTI1 00795 


99060 


501 57 

J7 1 J J 


KPN206188 


75030 


71214 


SEP202230 


10908 


47092 


RRTI1 00777 

DDU i UUj J J 


99070 

Z^7 /U 


501 54 

JJf 1 J*T 


TCPN206267 


75031 

JJUJ 1 


71215 


SEP202232 


10909 


47093 


RRII100774 

DDU lUUj JH 


99071 

ZZ7 / 1 


501 55 

oy 1 j j 


1^PM9067 1 7 


75077 

J JUJZ 


71216 


SEP202243 


10910 


47094 


RRT 1 100776 


99079 


5Q1 56 

J71JU 


TfPM906746 
I\X1N ZUO J *t D 


75077 

J JUJ J 


71217 


SEP202279 


10911 


47095 


RRTT 100777 
DDU Iuujj I 


79Q77 
zzy / J 


5Q1 57 


KJ>>J9065R9 
ivi INZUOJOZ 


75074 
J JUJ 4 * 


71218 


SEP202299 


10912 


47096 


RRT 11 00778 
DDU IUvjjO 


99074 


5Q1 58 

JI7 1 JO 


K"P>J906660 


75075 

J JUJ J 


71219 


SEP202312 


10913 


47097 


RRTT 100770 
DDU 1UUJ jy 


99075 


501 SO 

J7l J7 


1^PM9 06674 


75076 

J JUJU 


71220 


SEP202377 


10914 


47098 


RRT 1 100740 


99076 


50160 


1^P>J906801 


75077 


71221 


SEP202387 


10915 


47099 


RRT 1 100741 


99077 


50161 

J71U1 


KPN207077 


75038 


71222 


SEP202395 


10916 


47100 


RRT 1100744 


99078 
ZtX.y 1 0 


50169 


KPN207078 

IN-X f\JfO 


75030 


71223 


SEP202410 


10917 


47101 


RRI 1 100746 


99070 


50167 


KPM907142 


55040 


71224 


SEP202417 


10918 


47102 


RRT 11 00747 

DID Kj 1 Wjt / 


99080 


50164 


1TP>J907179 


35041 

J JU*t 1 


71225 


SEP202424 


10919 


47103 


RRT 11 00740 


99081 


50165 


1^P>J907980 

XVr X\ZU /Z07 


75049 

J JU*rZ 


71226 


SEP202480 


10920 


47104 


RRT 11 007 57 


99089 
ZZ7OZ 


50 166 

J27 lOU 


1TPM908 1 87 
JSX1NZUO 10 / 


75047 

J JUH J 


71227 


SEP202484 


10921 


47105 


RRT 1100767 

DD U 1 UU J OZ. 


99Q87 


50 167 
jy 


1TPW908188 

XVTINZUO 1O0 


75044 

J JU*t*t 


71228 


SEP202519 


10922 


47106 


RRT 11 00767 


99084 


5Q168 


K'P*M91 1 697 


75045 
J JUHJ 


71229 


SEP202534 


10923 


47107 


RRT 1 1007 60 

DDU L\J\JJ\jy 


99085 


50160 
jy L\jy 


K*P>J700005 

XVl IN JUUUUJ 


75046 

J JU**U 


71230 


SEP202550 


10924 


47108 


RRT 11 00770 

DDU 1 UUJ /U 


99086 


50170 
jyi /u 


1^PM700090 

IVxlN JUUUZU 


75047 

J JU*r / 


71231 


SEP202555 


10925 


47109 


RRT 11 00771 

DDUlUUj / 1 


99087 
^70 / 


50171 

J7 1/1 


1^"P>J700090 

rw-i In JUUUZf 


75048 

J JU*tO 


71232 


SEP202577 


10926 


47110 


RRT 11 00774 

DDU 1UUJ f*r 


99088 


50179 
oy 1 1 j* 


KPN700071 
IVT In juuu j I 


75040 

JJU*t7 


71233 


SEP202582 


10927 


47111 


RRT 11 00775 

DDU IVuj / -/ 


99080 
^^707 


50177 
jy 1 / j 


KPN700049 


75050 

J JUJU 


71234 


SEP202595 


10928 


47112 


RRT 11 00770 
ddu i uuj i y 


99000 


50174 
•jy 1 /** 


KPN700047 


75051 
J JUJ 1 


71235 


SEP202646 


10929 


47113 


RRT 11 00785 

DDU 1UUJO J 


99001 

ZX77 1 


5Q1 75 


K*PTsJ700045 
IVT In JUUUH J 


75059 

J JUJZ 


71236 


SEP202650 


10930 


47114 


RRT 11 00786 

DDU 1UUJOU 


99Q09 


50 176 
oy 1 /o 


1^PM700047 
ivriN juuu*t / 


75057 
J JUJ J 


71237 


SEP203226 


10931 


47115 


RRT 11 00787 


990Q7 


501 77 

J7I / / 


K'P'M70004R 
ivriN juuu*fo 


75054 

J JUJ*t 


71238 


SEP203256 


10932 


47116 


RRT 11 00788 
DDU 1 UUJ 00 


99004 


501 78 

J7l /O 


1^P1nJ700051 
J\Jr In JUUU j x 


75055 
J JUJ J 


71239 


SEP203376 


10933 


47117 


RRT 11 00780 
DDU IUUJOU 


99QQ5 


50170 

jyi iy 


K'PM700050 
ivriN juuu j y 


75H56 
JJUJO 


71240 


SEP203585 


10934 


47118 


RRT 11 00700 

DDU lUUJSfU 


99006 


50180 

J710v 


k"PM700067 
xvtin juuuu / 


7 5057 
J JUJ / 


71241 


SEP203649 


10935 


47119 


RRT 11 00791 

DD U 1 VUJ ✓ 1 


99007 
£*£*yy / 


50181 


KPN700078 
xvriN juuu / 0 


75058 

JJUJO 


71242 


SEP203695 


10936 


47120 


BBU100392 


22998 


59182 


KPN300080 


35059 


71243 


SEP203770 


10937 


47121 


BBU100393 


22999 


59183 


KPN300091 


35060 


71244 


SEP203908 


10938 


47122 


BBU100395 


23000 


59184 


KPN300102 


35061 


71245 


SEP204035 


10939 


47123 


BBU100401 


23001 


59185 


KPN300107 


35062 


71246 


SEP204150 


10940 


47124 


BBU100406 


23002 


59186 


KPN300113 


35063 


71247 


SEP204192 



379 



WO 02/077183 
DNA Protein Gene LocusID 
SeqID SeqID 



10941 


47125 


BBU100407 


10942 


47126 


BBU100411 


10943 


47127 


BBU100416 


10944 


47128 


BBU100419 


10945 


47129 


BBU100426 


10946 


47130 


BBU100430 


10947 


47131 


BBU100434 


10948 


47132 


BBU100435 


10949 


47133 


BBU1O0436 


10950 


47134 


BBU 100437 


10951 


47135 


BBU100439 


10952 


47136 


BBU100440 


10953 


47137 


BBU100441 


10954 


47138 


BBU 100444 


10955 


47139 


BBU100445 


10956 


47140 


BBU100446 


10957 


47141 


BBU100452 


10958 


47142 


BBU100453 


10959 


47143 


BBU100460 


10960 


47144 


BBU100471 


10961 


47145 


BBU100475 


10962 


47146 


BBU100476. 


10963 


47147 


BBU100477 


10964 


47148 


BBU100478 


10965 


47149 


BBU100479 


10966 


47150 


BBU100480 


10967 


47151 


BBU100481 


10968 


47152 


BBU100482 


10969 


47153 


BBU 100483 


10970 


47154 


BBU100484 


10971 


47155 


BBU100485 


10972 


47156 


BBU100486 


10973 


47157 


BBU100487 


10974 


47158 


BBU100488 


10975 


47159 


BBU100489 


10976 


47160 


BBU100490 


10977 


47161 


BBU100491 


10978 


47162 


BBU100492 


10979 


47163 


BBU100493 


10980 


47164 


BBU100494 


10981 


47165 


BBU100495 


10982 


47166 


BBU100496 


10983 


47167 


BBU100497 


10984 


47168 


BBU100498 


10985 


47169 


BBU 100499 


10986 


47170 


BBU100500 


10987 


47171 


BBU100501 


10988 


47172 


BBU100502 


10989 


47173 


BBU100503 


10990 


47174 


BBU100504 


10991 


47175 


BBU100507 


10992 


47176 


BBU100512 


10993 


47177 


BBU100513 


10994 


47178 


BBU100517 


10995 


47179 


BBU100527 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




Ol AAO 

23003 


*^Q1 Q7 
jy lot 


vpm3001?7 


n aavi 

23004 


jy loo 


JSJrINjuvl JU 


23005 


j91o9 


T7"DVT1 AA1 11 

IsJrIN jUux jZ 


23006 


f A i OA 

59 iyo 


vdxtoaai 77 


1 1 a at 
23007 


CA 1 Al 

5V191 


fAXTIAA 1 1A 


23008 


CQ1 AO 

59192 


VDXT1AA1 /II 
X^NjUUl*tJ 


Ol AAA 

23009 


jy lyj 




23010 


CA1 QA 

59194 


f^pXJIAAI^O 

xSjrTHjwl^a 


OIAI 1 

2301 1 


COI QK 

jylyj 


xSjrxNjuuiOx 


OIAI O 

23012 


jyiyo 


v pxi70oi 7*> 


TJA1 1 

23013 


♦SOI 07 

59 iy / 


itpm70oi 77 


23014 


CAI AO 

5919o 


ivtiNjUUx /o 


OIAI C 

2301S 


CA 1 A A 

jylyy 




23016 


C A1AA 

59200 


VTJXTIAAI C 1 

KxJNjOOIoI 


1*J A1 *7 

23017 


CA1 A1 

59201 


KrJN 300184 


23018 


CA1 A1 

59202 


TfDXTI AA1 G/C 

KrN30019o 


*•**! A1 A 

23019 


CA1 A1 

59203 


T^-QXTI AAO A A 

KrN 300200 


23020 


CAOA/1 

59204 


VDXT1 A AO AO 


OIAI 1 

23021 


CA1AC 

59205 


^"DXTIAAOAI 
KjrNjUuZuO 


11 All 

23022 


CA1A£ 

59206 


VTJXT1 A A0 1 A 

Kris 3002 10 


1*1 All 

23023 


r A1AT 
5920/ 


VDXT1 A A0 1 1 

KrN300Z13 


IIAO/fi 

23024 


59208 


VDXT1 A A0 1 A 

KrM300214 


11A1C 

23025 


COO A A 

59209 


VDXT1 A A0 1 H 

KrN 3002 lo 


11 A1/T 

23026 


CA1 1 A 

59210 


T/"DXT1 AA0 1 O 

KrN30021o 


ii An 

23027 


r AO 1 1 

59211 


T7"T>XT 1 A A1 1 C 

KFN300226 


11 AOO 

23028 


CA1 1 1 

59212 


TTT5XT1 A AH 1 

KPN300233 


11 A1A 

23029 


CA1 1 1 

592 13 


WTJXT1 A A0 1 A 

KFN300234 


11A1 A 

23030 


CA1 1 A 

59214 


VT>XT1 AA0 1 C 

KrN300235 


11 Al 1 

23031 


CA1 1 C 

59215 


VT>XT1AAO/4/C 

KrN30U24o 


11A11 

23032 


cai t a 
59216 


VDXT1AAOCO 

KrrN 300252 


ZjUjj 


cai i n 

5921 / 


T/"DXT1 AAO ZA 

x^NjuuZj4 


OlAlyl 

23U34 


CA1 1 O 

59218 


VDXT1AAO<yl 


11 A1 C 

2303j 


CA1 1 A 

59219 


lSJrNJOUZOj 


11A1/C 

23036 


CA11A 

59220 


VDXT 1 A AO OA 

KrN 3002/0 


11 A1*7 

23037 


CA11 1 

59221 


KrN 300272 


11A10 

23038 


CA111 

59222 


KFN300274 


11 A1 A 

23039 


CA111 

59223 


KPN 300275 


23040 


CA11 it 

59224 


KPN300277 


11 t\A 1 

23041 


C A11C 

59225 


1/"DXT1 AAIIO 

KrN300278 


IIAvll 

23042 


CAIliC 

59226 


VDXT1AAOOQ 

KrN 3002 fy 


11A/11 

23043 


CAOOO 

5922/ 


VDXT1 AAO D1 

KrN3002o3 


11 A/1 A 

23044 


CAIIO 

59228 


VDXT1 AAO O C 

KrN 300285 


11 A/1 £ 

23045 


CAOOO 

59229 


V "DXT1 AAO O C 

KrN 300286 


23046 


CA11 A 

59230 


T/nXflAAOAA 

KPN3 00290 


iin j*n 

23047 


CA11 1 

59231 


T7HXT*) AA1 Al 

KPN300303 


11 A/tO 

23048 


C A111 

59232 


KPN300306 


23049 


59233 


KPN300307 


11 ACA 

23050 


CA11 A 

59234 


T/liXT*) AA1 1 A 

KPN300310 


11 AC 1 

23051 


CA11 C 

59235 


VDXT1 A Al 1 A 

KrN300314 


23052 


59236 


KPN300317 


23053 


59237 


KPN300322 


23054 


59238 


KPN300323 


23055 


59239 


KPN300325 


23056 


59240 


KPN300326 


23057 


59241 


KPN300330 




380 





PCTAJS02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




JJvtrt 


71248 


SEP204208 


JJUUJ 


71249 


SEP204223 


JJUOU 


71250 


SEP204230 


JJUU / 


71251 


SEP204358 


JJUUO 


71252 

/ li,J£. 


SHA 100008 




71253 
/ i^jj 


SHA100009 


^^ft7n 


71254 


SHA100019 


^5071 

J Jw / 1 


71255 


SHA100023 




71256 


SHA100024 


JJv / J 


71257 


SHA 100025 


35074 


71258 


SHA100027 

UlJuVi VVVm f 


3507S 


71250 


SHA 100035 


35076 

JJV / U 


71260 


SHA100036 


35077 

JJV / / 


71761 


cua 100040 


3507R 
jjU/o 


71969 


QUA 100041 


75070 

J jU/7 


71963 


cua 100049 


35OR0 


71964 


100057 


350R1 

J JVJOI 


71965 


qua 100054 


350R9 


71266 


51H A 100055 

JiLA 1 WV J J 


350R3 
jjvOj 


71967 


<;HA 100056 


35084 


71968 


SHA 10005 7 


35085 

JJUOJ 


71969 


SHA 100066 


35086 
jjvoo 


71970 


SHA 100070 


35087 
JJUO / 


1 it* 1 1 


WA 100079 


75088 


71979 


WA 100075 

ulLrV X \J\J\J 1 J 


75080 


71973 

/ 1l / j 


<1HA 100076 
OxXrv x uuu / u 


35000 


71974 

t XL, It 


SHA 100081 

OllA X Vv/V/O X 


35001 

J JU7 i 


71975 


cua 100089 
jfin x \J v vol 


3500? 


71976 


WA 100083 


35003 


1\Y11 
i it, 1 1 


SHA 100085 


35004 

JJv/H 


71978 


SHA 100088 

oxxr\ x v/vuoo 


3500S 

J Ju7J 


71970 
/ it, iy 


SHA 100001 


35006 


71980 


51H A 1 00009 


35007 


71981 


QUA 100003 


75008 

J JV/70 


71989 


QRA100103 

OxXrV x W 1 uJ 


75000 


71787 


QUA 100105 


751 00 
j j 1UIF 


7178A 


CI W A 1 00 1 07 


75101 
J j lul 


71985 


^TTA 1 00100 


75107 

J J IvZ 


71986 


WA1001 10 

OllA X \J\J 1 11/ 


75103 

J J 1UJ 


71987 


CIHA1001 19 


35104 
J J ivt 


71988 


SHA 1001 13 

oxxrv x uu x x j 


35105 

J J 1V/J 


71989 


WA1001 17 

OXlAlVvl X / 


35106 

J J 1UO 


71900 


cua 1001 18 


35107 

Jjlw / 


71901 
/ i£yi 


quA 1001 10 

OXXrVlvlvl x^ 


35108 
j j luo 


71909 


CWA100194 


7510Q 

jj ivy 


71907 


CT4A1001 39 

orLrV 1 UU 1 jZ 


751 10 
jj 1 l\J 


7190A 
/ i&yt 


CMA1001 36 


75111 
jj ill 


71905 


<?WA1 001 38 

Ofln X \J\J L JO 


75119 

JJ l\z» 


71906 


qu a 1 0014.0 

OXXrx X w v x t\J 


7S1 1 7 
jj 1 i j 


717Q7 

/ 1^7 / 


cua 1 001 A1 

OxXrV 1 UU X*+ 1 


35114 


71298 


SHA100142 


35115 


71299 


SHA100143 


35116 


71300 


SHA100146 


35117 


71301 


SHA100148 


35118 


71302 


SHA100151 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10996 


47180 


BBU10O535 


10997 


47181 


BBU100539 


10998 


47182 


BBU100541 


10999 


47183 


BBU100543 


11000 


47184 


BBU100545 


11001 


47185 


BBU100547 


11002 


47186 


BBU100551 


11003 


47187 


BBU100556 


11004 


47188 


BBU100557 


11005 


47189 


BBU100559 


11006 


47190 


BBU100560 


11007 


47191 


BBU100564 


11008 


47192 


BBU100569 


11009 


47193 


BBU100571 


11010 


47194 


BBU100574 


11011 


47195 


BBU 100578 


11012 


47196 


BBU1 00584 


11013 


47197 


BBU100585 


11014 


47198 


BBU100586 


11015 


47199 


T^%T~XT f 1 /*\ V\ f - O *-t 

BBU100587 


11016 


47200 


BBU100588 


11017 


47201 


BBU100589 


11018 


47202 


BBU100593 


11019 


47203 


BBU100597 


11020 


47204 


BBU100598 


11021 


47205 


BBUl 00600 


11022 


47206 


BBU100606 


11023 


47207 


BBU1006H 


11024 


47208 


BBU100612 


11025 


47209 


BBU100614 


11026 


47210 


BBU100615 


11027 


47211 


BBU100618 


11028 


47212 


BBU100619 


11029 


47213 


BBU100622 


11030 


47214 


BBUl 00625 


11031 


47215 


BBUl 00628 


11032 


47216 


BBU100629 


11033 


47217 


BBU100631 


11034 


47218 


BBUl 00632 


11035 


47219 


BBUl 00634 


11036 


47220 


BBU100635 


11037 


47221 


BBU100638 


11038 


47222 


BBUl 00642 


11039 


47223 


BBU100644 


11040 


47224 


BBU100645 


11041 


47225 


BBU100648 


11042 


47226 


BBU100654 


11043 


47227 


BBU100659 


11044 


47228 


BBU100665 


11045 


47229 


BBU100677 


11046 


47230 


BBU100679 


11047 


47231 


BBU100681 


11048 


47232 


BBU100683 


11049 


47233 


BBU100684 


11050 


47234 


BBU100685 



DNA 


Protein 


Gene LocusID 


SeqDD 


SeqID 




2J0jo 


CAIiil 

59242 


VDXJ1 AA1 1 1 

KTN300333 


23055/ 


C A1 jII 

59243 


VDXTIAAIliC 

KrN300336 


23060 


C A1 A A 

59244 


XTDXTIAAI A * 

KrN 300345 


Ol A/C1 

23061 


cr\i a c 

59245 


VDXT1AA1CC 

KrN300355 


23062 


C A1>l C 

59246 


VDXT1 AA1 C7 

lxxN30033/ 


2JU0J 


jy24/ 


VDXTIAAII^ 
JSJ'IX jUOj f*t 


2J0t>4 


CQI/iQ 


t^pXTO AA11C 




<Oi/tO 

35*241/ 


trpvriAAiii 


zJUoo 


j^2j0 




23067 


CAOft 

jy25l 


JvrN3003o9 


23068 


C A1 CI 

59252 


VDXT1AA1 AO 

KrJN 300399 


11A£A 

23069 


59253 


V T>XI1 AA A (\n 

KrN 30040/ 


23070 


C A1C/I 

59254 


VT>XT1 AA/1 1 tZ 

KrN 3004 16 


23071 


CA1CC 


"C"DXT1AA/I 1 O 

KrN 300418 


23072 


59256 


VDXT1 AA /I 1 1 

KrN 300422 


^l All 

23073 


59257 


VUXT1AA/1H 

1^1^300423 


23074 


59258 


Tf Dxri A C\A 1 1 
KrN 300432 


T3 ATC 

2.30 /j 




VDXI1 AA/1 1 1 

KrN jUU4j j 


230/6 


59260 


VOXT1 A A/! 1 C. 

KrN 300435 


11 Al*T 

23077 


59261 


X^DXTIAA/l 1 A 

Kri\300439 


TJA'70 

23078 


C Al^l 

59262 


VDXT1 AA/1 A C 

KrN300446 


23079 


C A1£*1 

59263 


T/T4XT1 AA AAO 

KPN300448 


1 1 AAA 

23080 


59264 


1/n\MAAjl CI 

KPN30O453 


23081 


59265 


KPN300455 


23082 


C AO££ 

59266 


VOXT1 AA/1 CI 

KPN300457 


23083 


C Al^l 

59267 


"XT' TiXT 1 AA A 4L 1 

KPN 300463 


23084 


59268 


V T>XT 1 AA A an 

KrJN 30046 / 


11AQC 

23085 


59269 


VT>XT1 AA/1 *7Q 

KrJN 3004 79 


23086 


CA1TA 

592/0 


f"DXT1 AA/1 OA 

KrNJ00480 


23087 


CQ1*71 

592/1 


VPXT1 AA/1 Q/l 

KrN 300484 


23088 


59272 


f"DXT1 A A A 0 0 

KFN300488 


23089 


C A1H 

59273 


"CTiXTI AA/4 OA 

KPN 300489 


23090 


59274 


VAXT1 AA A A A 

KPN300490 


11 AA1 

2309 1 


C A11C 

59275 


VT1XTOAA A A 1 

KPN300491 


11 AOI 

23092 


C A11^ 

59276 


Vn\T 0 A A A A1 

KPN 300492 


11 AA1 

23093 


CA1H 

59277 


T^TIXT "3 A A C A C 

KPN300505 


11 A Ail 

23094 


C A110 

59278 


VT1XT1AACA1 

KrN 3005 07 


11 AAC 

23095 


C AHA 

59279 
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111 A A 
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KPN300527 
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35126 


71310 
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35127 
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71312 
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71313 
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/ 1 J X J 
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15119 
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SHA 100211 
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35136 


71320 


SHA100235 

XJTK i. \J\J A* «/ 


15137 


71321 


SHA 100236 


35138 


71322 


SHA 100242 
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15119 


71393 


SHA 100251 

OIXA X VUL J 1 


15140 


71394 


SHA 100255 
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oxlxY 1 UUa OU 


15149 

JJ 
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SHA 100969 
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15141 
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SHA 100965 
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15144 
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/ 1 J^O 


SHA 100975 
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SHA 100281 


35147 
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OXXXX X UU*(7*t 
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15155 
j j i j j 
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SHA1 00126 
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SHA 100327 
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J J X JO 
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SHA 100155 

OXXXX X IA/JJJ 


35166 

J J 1 uu 


71150 

/ XJJU 


SHA 100159 
oxxxx i \i\jj*jy 


35167 
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35171 
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SHA100371 
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47239 
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BBU100696 


11057 
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47242 
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47252 
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47259 
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47260 


BBU100768 


11077 


47261 


BBU100769 


11078 
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47272 


BBU100796 
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11098 


47282 
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11100 
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47285 
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23113 


59297 


KPN300575 


23114 


59298 


KPN300577 


23115 


59299 


KPN300578 


23116 


59300 


KPN300579 


23117 


59301 


KPN300581 


23118 


59302 


KPN300590 


23119 


59303 


KPN300593 


23120 


59304 


KPN300595 


23121 


59305 


KPN300596 


23122 


59306 


KPN300605 


23123 


59307 


KPN300609 


23124 


59308 


KPN300612 


23125 


59309 


KPN300615 


23126 


59310 


KPN300616 


23127 


59311 


KPN300622 


23128 


59312 


KPN300629 


23129 


59313 


KPN300636 


23130 


59314 


KPN300638 


23131 


59315 


KPN300639 


23132 


59316 


KPN300640 


23133 


59317 


KPN300648 


23134 


59318 


KPN300649 


23135 


59319 


KPN3OO650 


23136 


59320 


KPN300653 


23137 


59321 


KPN300668 


23138 


59322 


KPN300684 


23139 


59323 


KPN300686 


23140 


59324 


KPN300695 


23141 


59325 


KPN300696 


23142 


59326 


KPN300697 


23143 


59327 


KPN300698 


23144 


59328 


KPN300699 


23145 


59329 


KPN300700 


23146 


59330 


KPN300701 


23147 


59331 


KPN300702 


23148 


59332 


KPN300703 


23149 


59333 


KPN300705 


23150 


59334 


KPN300714 


23151 


59335 


KPN300721 


23152 


59336 


KPN300735 


23153 


59337 


KPN300745 


23154 


59338 


KPN300756 


23155 


59339 


KPN300758 


23156 


59340 


KPN300766 


23157 


59341 


KPN300770 


23158 


59342 


KPN300773 


23159 


59343 


KPN300785 


23160 


59344 


KPN300786 


23161 


59345 


KPN300790 


1 ao 


59346 


KPN300802 


01 1 £1 
ZJ 10 J 


coi/io 


KrlNjUUoU4 


23164 


59348 


KPN300812 


23165 
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KPN300813 


23166 


59350 


KPN300814 


23167 


59351 


KPN300815 
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1C 1 "J A 

35174 


71358 


CXJA 1 Afilfil 

oriAiuujo l 


Oil if 

35175 


<01O f A 

71359 


QUA 1 AA10Q 


35 I/O 


713oO 


QTJ A 1 AA1QO 


35177 


"71 0. A1 

71301 


QUA 1 AA1Q1 


1C1O0 

351/0 


*71 1A1 

/1302 


QTJ A 1 AAA AA 
OlXrt. lvU4UU 


1C170 

jji ly 


71 1*1 
/1j05 


CUA 1 AAA AC 


5515U 


71 "*aa 


QMAIAAAAA 
OixrV 1 UU4UO 


1<.1 fil 
JJ 151 


71 

/ 1 jOD 


QUA 1 AAAA7 


OD 15Z 


711£A 
/I jOO 


QUA 10AA17 


1C1 Q1 

35 loi 


/130/ 


QUA 1 AAA.1 1 


ici qa 
351o4 


71 1AC 
/I JOO 


QUA 1 AAA 1 C 


OCI Of 

35185 


01 


QUA1AAA1C • 


ic i q& 


01 lOA 
/l J /O 


QU A 1 AAA 1 A 


O C 1 0*7 

35lo/ 


oi ni 


QU A 1 AAAOA 
OI1A1U0424 


1C1 OQ 

551oo 
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/13 tl 


QUA 1 AAA 11 
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QUA 1 AAAI^C 


1C1 OA 


71 17A 
/ 15/4 


QUA 1 AAA17 


jj\yi 


71 17C 
/ 15 /J 


QUA 1 AAAA1 




71 17£ 
/15 /0 


QUA 1 AAA AO 
OX1A.1UU442 


35193 


01 177 
/13// 


QUA 1 AAAA1 

onAlUU443 


if i r\A 

35194 


01 lOQ 

/13 /o 


QUA 1 f\f\A A 7 

orlAlUU44/ 


OC 1 oc 

35195 


/13/9 


QIJ A 1 AAA A C 

oHAlUU44o 


35196 


"711 OA 

71380 


OTT A 1 AA/1 C 1 

orlA 100451 


35197 


01 0.Q1 

713ol 


QU A 1 AA/1 CO 

orlAlLK>452 


i c i no 

35198 


OIO DO 

713o2 


QUA 1 AA/4CC 

M1A1UU455 


Of 1 A A 


*71 101 

/1383 


QU A 1 AAA/CA 

orlAlUU4o4 


55200 


OI lO/l 


QU A 1 AAA^C 

orlAlU0405 


1C1A1 

352U1 


*71 1QC 

/l JiS5 


QUA 1 AAA/CO 


i com 


/l JOO 


QUA 1 AAAOC 

orlAlUU4/5 


OfOAO 

35205 


01 10O 

/l3o/ 
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orlAlUU4/o 


i ciA/f 
55204 


/13oo 


QUA tAAAQO 

allAlUU4o2 


i coac 
35205 


01 10Q 
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orlAlUU4oo 


1 C OAlT 

35206 


<-i + "O A A 

71390 
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5>HA 100490 
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35207 


*7i oni 
71391 
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1 OAO 

35208 


"71 OAO 

71392 


OTT A 1 AA/IOO 
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1 CI AO 

35209 
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OTT A 1 AA/1 AO 


1<oi a 

352 1U 


"71 1QA 

/i jy4 


QU A 1 AAA AO 

brlAlUU4yy 


1 CO 1 1 

3521 1 


OI IOC 
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OTT A 1 AACAA 

brlAlUU5UU 


1 CO t o 

35212 
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35213 
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OTT a 1 AAC AO 
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1C01 /t 

35214 


OI 1AQ 
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QUA 1 AACA1 
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1 CO 1 c 

35215 


"71 OA A 

71399 


CXJA 1 AACAA 

SHA100506 


35216 


"71 ylAA 

71400 


PTTA 1 AACAA 

SHA10U509 


1 CO 1 "7 

35217 


"71 Af\t 

71401 


OTT A 1 AAC 1 >1 

SHA100514 


1 CO 1 o 

35215 


"71 A AO 

71402 


OTT A 1 AAC 1 C 

oHAl 00516 


1C01 A 

3521^ 


OI /I Al 

71 403 


OTT A 1 AACO/1 

brlAlUU524 


0 COOA 

35220 


"71 /|A>4 

71404 


QUA 1AACOA 


1C101 


71 AAC 
/ 14UD 


QUA 1 AAC11 

oriAlUU55i 


1COOO 


71 AA^ 
/ 14U0 


QUA 1 AAC11 


1 cooi 
35223 


OI AA7 
/14U/ 


OTJ A 1 AACIO 

M1A1UU537 


35224 
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35225 
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SHA100548 


35226 
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SHA100551 


35227 


71411 


SHA100553 


35228 


71412 


SHA100561 
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11106 


47290 


BBU100842 


AO 1 CO 

23168 


r AH C A 

59352 


VTJXT1AAQ1 A 

JSJ*iN300olo 




71413 


SHA100562 


11107 


47291 


BCE100016 


AO 1 CA 

23169 


cai co 

59353 


VDXT'JAAQOO 




71414 


SHA100568 


11108 


47292 


BCE100035 


AO 1 TA 

23170 


C AO C A 

59354 


VDXP1 A A Q 1 0 


JJaj 1 


71415 


SHA100569 


11109 


47293 


BCE 100052 


AO 1 Ti 

23171 


caocc 
59355 


V"T>XTO Art Q A n 




71416 


SHA100570 


11110 


47294 


T> /"TT5 1 AAA C O 

BCE 1 0005 8 


AO 1 AA 

23172 


CAOC/C 

59350 


JvriNjUUo04 




71417 


SHA10O581 


11111 


47295 


T5/"l|^ i AAAOC 

BCE100085 


AO 1 TO 

23173 


CAOCT 

59357 


JvrlNjUUoO/ 




71418 


SHA100585 


11112 


47296 


T» y-O ' 1 AAAAA 

BCE 1 00092 


AO 1 HA 

23174 


CQO CO 

59358 


tTDXT7AAff<>? 
JvrlNjUUoOo 




71419 


SHA100587 


11113 


47297 


T>/ F "tT? 1 AA 1 A 1 

BCE100121 


AO 1 AC 

23175 
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71420 


SHA100588 


11114 


47298 
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BCE100122 


AO 1 AC 

23176 
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59300 
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71421 


SHA100589 


11115 


47299 


BCE100150 


AO 1 TT 

23177 


59361 


1^^3000/1 


OCAOO 


71422 


SHA100594 


11116 


47300 
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23178 
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OCAOA 
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SHA100595 


11117 


47301 


BCE100228 
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Krrs300o / j 




71424 


SHA100600 


11118 


47302 
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BCE 100234 
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23180 
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SHA100601 
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47303 
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23181 
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59363 
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SHA100602 


11120 


47304 
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23182 
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OCA^O 
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11121 


47305 
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OCO/M 


71428 


SHA100609 
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23184 
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11123 
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71430 


SHA100631 


11124 


47308 
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BCE100301 
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23186 
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59370 
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71431 
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47309 
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BCE100302 
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59372 
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71433 


SHA100638 
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23189 
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59374 
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T>/">T7 1 AA/1 C O 
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SHA100647 


11132 


47316 
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23194 
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V DXTQ AAO C O 
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71439 


SHA100648 


11133 


47317 
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BCE 100407 
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23195 
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71440 
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71442 
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11136 
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23198 
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59382 


KrN 300973 
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11137 
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BCE 100520 
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23199 
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59383 
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